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angstrom 10-” meter 
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billion electron volts GeV 
i 3.7 X10" dps-2.22 X1012 dpm 
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disintegrations per second 
electron volt 1.6 X10-1? ergs 
3.527 X10-? ounces= 

2.205 X10-* pounds 
hertz cycle per second 
kilovolt peak 
meter/(s) 89.4 inches 
cubic meter(s) 
millicuries square mile....| 0.386 nCi/m* (mCi/km*) 
milli = 


mile(s) 

milliliter (s) ; 

nanocuries per square meter..| 2.59 mCi/mi? 

roentgen 

unit of absorbed radiation 
dose 


100 ergs/g 
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Tritium Burdens in Two Arctic Villages 


John A. Eckert and Roy B. Evans? 


Reports 


During a routine visit to measure cesium-137 burdens in residents of 
two Alaskan villages, drinking water and urine samples were collected 
and subsequently analyzed for tritium by the National Environmental 
Research Center-Las Vegas. The mean concentrations at Noatak, Alaska, 
were 1,200 pCi/liter and 1,500 pCi/liter for tritium in drinking water and 
urine, respectively. At Kiana, the mean tritium concentration in drinking 
water was <400 pCi/liter, and the mean tritium concentration in urine 


was 1,000 pCi/liter. 


The National Environmental Research Cen- 
ter, Las Vegas, Nev., has conducted a surveil- 
lance program to measure cesium-137 burdens 
in Alaskan natives since 1968 (1). During a 
routine visit to measure cesium-137 burdens in 
village residents, urine samples were collected 
and subsequently analyzed for tritium concen- 
trations. Single urine samples were collected 
from nine residents of Noatak, Alaska, and 10 
residents of Kiana, Alaska, on May 10, 1972 
and May 9, 1972, respectively. Figure 1 shows 
the location of the two Arctic villages. A drink- 
ing water sample also was collected in each 
village. 


Sample collection 


Urine samples were collected only from 
residents not wearing luminous dial wrist 
watches. This precaution was taken to avoid 
collecting samples from individuals with ab- 
normally high tritium burdens caused by leak- 
age of tritiated luminous compounds found in 
such watches (2). Samples were collected in 
1-liter disposable plastic containers to which 1 
ml of a 10 percent solution of merthiolate was 
added as a preservative. 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency, Las Vegas, 
Nev. 


May 1973 


Analytical procedure 


Samples were returned to the National En- 
vironmental Research Center-Las Vegas for 
tritium analysis. The samples were then therm- 
ally distilled and added to a dioxane-base 
liquid scintillation cocktail and subsequently 
counted by liquid scintillation (3). Counting 
times were long enough to insure a detection 
limit of 400 pCi/liter. 


Results 


Table 1 lists the analytical results and the 
age and sex of the subjects residing in Noatak, 
Alaska. Figure 2 is a log-normal probability 
plot of tritium concentrations observed in the 
urine samples collected in Noatak. The mean 
concentration was 1,500 pCi/liter. For com- 


Table 1. Tritium concentrations in the urine of Noatak 


residents, May 10, 1972 





Tritium concentration 
(pCi/liter) 
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Figure 1. Location of two villages where samples were obtained 
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Figure 2. Probability distribution of tritium in urine 
of Noatak residents for May 1972 
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parison, the tritium concentration in the sample 
of village drinking water was 1,200 pCi/liter. 

Analytical results, age, and sex of the sub- 
jects residing in Kiana, Alaska, are shown in 
table 2. Figure 3 is a log-normal probability plot 
of tritium concentrations observed in urine 
samples collected in Kiana. The mean concen- 
tration was 1,000 pCi/liter. The tritium con- 
centration in the drinking water sample from 
Kiana was found to have a value of less than 
400 pCi/liter, significantly lower than the 
mean value for urine concentration. 


Table 2. Tritium concentrations in the urine of Kiana 
residents, May 9, 1972 





Tritium concentration 
(pCi /liter) 
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Figure 3. Probability distribution of tritium in urine 
of Kiana residents for May 1972 


Discussion 


Estimated annual doses are computed using 
the conversion factor (4): 


DE = 0.1 C 


May 1973 


where, 


DE = dose equivalent in mrem/a; 
C = concentration of tritium in the body 
in nCi/liter 


The mean urine tritium concentration for 
Kiana corresponds to an annual dose of 0.1 
mrem., The mean tritium concentration for 
Noatak corresponds to an annual dose of 0.15 
mrem. These values are orders of magnitude 
less than the applicable Federal Radiation 
Council Radiation Protection Guides (170 
mrem/year whole-body dose from nonmedical 
man-made sources for a suitable sample of the 
general population) (5). 

In a study conducted in South Carolina, 
Moghissi and Lieberman (6) observed a ratio 
between the tritium concentration in drinking 
water and the tritium concentration in urine of 
1:0.4. Moghissi and Lieberman further con- 
cluded that the computation of doses based on 
drinking water tritium concentrations would 
lead to conservative estimates. This was not 
the case for the two Arctic villages. The ratio 
between the tritium concentration in drinking 
water and the concentration in urine was 1:1.25 
for Noatak. The concentration in drinking 
water for Kiana was below the sensitivity of the 
analytical technique and the possibility that 
the result is anomalous will be investigated in 
subsequent sampling. 


REFERENCES 


(1) ECKERT, J. A., J. S. COOGAN, R. L. MIK- 
KELSEN, and P. N. LEM. Cesium-137 concentrations 
in Eskimos, spring 1968. Radiol Health Data Rep 
11:219-225 (May 1970). 

(2) FITZSIMMONS, C. K., D. N. McNELIS, and D. T. 
WRUBLE. Tritium activity in urine from luminous 
dial wrist watches. Health Phys 22:514-516 (1972). 

($) MOGHISSI, A. A., H. L. KELLEY, J. E. REG- 
NIER, and M. W. CARTER. Low-level counting by 
liquid scintillation. I. Tritium Measurements in 
Homogeneous Systems. Intnl J Appl Radio-Isotp 20: 
145 (1969). 

(4) MOGHISSI, A. A. and C. R. PORTER. Tritium in 
surface waters of the United States, 1966. Radiol 
Health Data Rep 9:337-339 (July 1968). 

(5) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 1. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, 
D.C. 20402 (May 1960). 

(6) MOGHISSI, A. A. and R. LIEBERMAN. Compari- 
son between tritium concentration in drinking water 
and body water. Health Phys 22:509-511 (1972). 


275 








SECTION I. MILK AND FOOD 


Milk Surveillance, January 1973 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake 
of radionuclide contaminants resulting from 
environmenal releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addition, 
milk is produced and consumed on a regular 
basis, is convenient to handle and analyze, and 
samples representative of general population 
consumption can be readily obtained. There- 
fore, milk sampling networks have been found 
to be an effective mechanism for obtaining in- 
formation on current radionuclide concentra- 
tions and long-term trends. From such informa- 
tion, public health agencies can determine the 
need for further investigation or corrective 
public health action. 

The Pasteurized Milk Network (PMN) 
sponsored by the Office of Radiation Programs, 
Environmental Protection Agency, and the 
Office of Food Sanitation, Food and Drug 
Administration, Public Health Service, consists 
of 63 sampling stations: 61 located in the 
United States, one in Puerto Rico, and one in 
the Canal Zone. Many of the State health de- 
partments also conduct local milk surveil- 
lance programs which provide more compre- 
hensive coverage within the individual State. 
Data from 15 of these State networks are re- 
ported routinely in Radiation Data and Reports. 
Additional networks for the routine surveillance 
of radioactivity in milk in the Western Hemis- 
phere and their sponsoring organizations are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. 
Environmental Protection Agency) —5 
sampling stations 

Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the 
networks presently reporting in Radiation Data 
and Reports are shown in figure 1. Based on 
the similar purpose for these sampling activi- 
ties, the present format integrates the com- 
plementary data that are routinely obtained 
by these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium- 
89, strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium- 
40, occurs naturally in 0.0118 percent (2) 
abundance of the element potassium, resulting 
in a specific activity for potassium-40 of 830 
pCi/g total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
metabolically similar radionuclides (radio- 
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strontium and radiocesium, respectively). The 
contents of both calcium and potassium in 
milk have been measured extensively and are 
relatively constant. Appropriate values and 
their variations, expressed in terms of 2 stand- 
ard deviations (2c), for these elements are 1.16 
+ 0.08 g/liter for calcium and 1.51 + 0.21 
g/liter for potassium. These figures are aver- 
ages of data from the PMN for May 1963— 
March 1966 (3) and are used for general radia- 
tion calculations. 


Accuracy of data from various milk networks 


In order to combine data from the inter- 
national, national, and State networks con- 
sidered in this report, it was first necessary 
to determine the accuracy with which each 
laboratory is making its determinations and 
the agreement of the measurements among the 
laboratories. The Analytical Quality Control 
Service of the Office of Radiation Programs 
conducts periodic studies to assess the accuracy 
of determinations of radionuclides in milk 
performed by interested radiochemical labora- 
tories. The generalized procedure for making 
such a study has been outlined previously (4). 

The most recent study was conducted during 
June 1972 with 37 laboratories participating in 
an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 17 laboratories producing data for the net- 
work reports in Radiation Data and Reports, 
13 participated in this study. 

The accuracy results of this study for these 
18 laboratories are shown in table 1. The 


Table 1. 


accuracy of the cesium-137 measurements 
continues to be excellent as in previous ex- 
periments. However, both the accuracy and 
precision need to be improved for iodine-131, 
strontium-89, and strontium-90 which could 
probably be accomplished through recalibra- 
tion. 


Development of a common reporting basis 


Since the various networks collect and analyze 
samples differently, a complete understanding 
of several parameters is useful for interpreting 
the data. Therefore, the various milk surveil- 
lance networks that report regularly were sur- 
veyed for information on analytical methods, 
sampling and analysis frequencies, and esti- 
mated analytical errors associated with the 
data. 

In general, radiostrontium is collected by 
an ion-exchange technique and determined by 
beta-particle counting in low-background de- 
tectors, and the gamma-ray emitters (potas- 
sium-40, iodine-131, cesium-137, and barium- 
140) are determined by gamma-ray spectros- 
copy of whole milk. Each laboratory has its 
own modifications and refinements of these 
basic methodologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The fre- 
quency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 
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tion, the frequency of collection and analysis 
is a function of current environmental levels. 
The number of samples analyzed at a particular 
sampling station under current conditions is 
reflected in the data presentation. Current 
levels for strontium-90 and cesium-137 are rela- 
tively stable over short periods of time, and 
sampling frequency is not critical. For the 
short-lived radionuclides, particularly iodine- 
131, the frequency of analysis is critical and is 
generally increased at the first measurement or 
recognition of a new influx of this radionuclide. 

The data in table 2 show whether raw or 
pasteurized milk was collected. An analysis (6) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated 
that for relatively similar milkshed or sampling 
areas, the differences in concentration of radio- 
nuclides in raw and pasteurized milk are not 
statistically significant (6). Particular atten- 
tion was paid to strontium-90 and cesium-137 
in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based on 
2-standard-deviation counting errors or 2- 
standard-deviation total analytical errors from 
replicate analyses (3). The practical reporting 
level reflects analytical factors other than 
statistical radioactivity counting variations 
and is used as a practical basis for reporting 
data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-89 
Strontium-90 
Iodine-131 
Cesium-137 


Barium-140 





Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases the larger value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample 
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determinations. The treatment of measure- 
ments equal to or below these practical report- 
ing levels for calculation purposes, particularly 
in calculating monthly averages, is discussed 
in the data presentation. 

Analytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range has also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 
(2-standard deviations) 
1-5 pCi/liter for levels <50 

pCi/liter ; 
5-10% for levels > 50 pCi/ 
liter ; 


Radionuclide 
Strontium-89 





Strontium-90 1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels =20 pCi/ 
liter ; 

4-10 pCi/liter for levels <100 
pCi/liter ; 

4-10% for levels =100 pCi/ 
liter. 


Iodine-131 
Cesium-137 
Barium-140 J 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radio- 
activity in milk presented in Radiation Data 
and Reports in perspective, a summary of the 
guidance provided by the Federal Radiation 
Council for specific environmental conditions 
was presented in the February 1973 issue of 
Radiation Data and Reports. 


Data reporting format 


Table 2 presents the integratetd results of 
the international, national, and State networks 
discussed earlier. Column 1 lists all the stations 
which are routinely reported in Radiation Data 
and Reports. The relationship between the 
PMN stations and the State stations is shown 
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Table 2. Concentrations of radionuclides in milk for January 1973 and 12-month period 
February 1972 through January 1973 





Radionuclide concentration 
(pCi /liter) 





Sampling location Strontium-90 Cesium-137 





Monthly 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for January 1973 and 12-month period 
February 1972 through January 1973—continued 





Radionuclide concentration 
(pCi liter) 





Type of 
Sampling location Strontium-90 Cesium-137 





Monthly 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentration of radionuclides in milk for January 1973 and 12-month period 
February 1972 through January 1973—continued 





Radionuclide concentration 
(pCi/liter) 





Strontium-90 Cesium-137 





Monthly 
average > 


12-month 
average 


Monthly 
average > 


12-month 
average 
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*P, pasteurized milk. 
R, raw milk. 


bWhen an individual sampling result was equal to or less than the practical reporting level, a value of “0” was used for averaging. 
Monthly averages less than the practical level reflect the fact that some but not all of the individual samples making up the average 
contained levels greater than the practical reporting level. When more than one analysis was made in a monthly period, the number of 


samples in the monthly average is given in parentheses. 
¢Pasteurized Mil 
4 The practical reporting level for this network di 
equal to or less than the following practical reporting levels: 


Cesium-137: Colorado—25 pCi/liter; Oregon—15 pCi/liter. 


k Network station. All other sam ling locations are part of the State or National network. 
tom the general ones given in the text. Sampling results for these networks were 


¢This entry Led the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no an ‘ 
NS, no sample collected. 


in figure 2. The first column in table 2 under 
each of the reported radionuclides gives the 
monthly average for the station and the num- 
ber of samples analyzed in that month in paren- 
theses. When an individual sampling result is 
equal to or below the practical reporting level 
for the radionuclide, a value of zero is used for 
averaging. Monthly averages are calculated 
using the above convention. Averages which 
are equal to or less than the practical reporting 
levels reflect the presence of radioactivity in 
some of the individual samples greater than 
the practical reporting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 
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12 monthly averayes, giving each monthly aver- 
age equal weight. Since the daily intake of 
radioactivity by exposed population groups, 
averaged over a year, constitutes an appropri- 
ate criterion for the case where the FRC radia- 
tion protection guides apply; the 12-month 
average serves as a basis for comparison. 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for January 1973 
and the 12-month period, February 1972 to 
January 1973. Except where noted, the monthly 
average represents a single sample for the 
sampling station. Strontium-89, iodine-131, and 
barium-140 data have been omitted from 
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Figure 2. 


table 2 since levels at the majority of the sta- 
tions for January 1973 were below the respec- 
tive practical reporting levels. Table 3 gives 
monthly averages for those stations at which 
strontium-89, iodine-131, and barium-140 were 
detected. 


Table 3. Strontium-89, iodine-131, and barium-140 


in milk, January 1973 * 





Sampling location 


Iodine-131 | Barium-140 


(pCi/liter) (pCi, liter) 





Fla: Northeast (State) 
North (State) 
Southeast (State) 
West (State) 

Tenn: Pulaski (State) 





® Strontium-89: 6pCi/liter for Santiago, Chile (PAHO). 
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State aud PMN milk sampling stations in the United States 


Strontium-90 monthly averages ranged from 
0 to 15 pCi/liter in the United States fer Janu- 
ary 1973, and the highest 12-month average 
was 17 pCi/liter (Little Falls, Minn.) repre- 
senting 8.5 percent of the Federal Radiation 
Council radiation protection guide. Cesium-137 
monthly averages ranged from 0 to 63 pCi/ 
liter in the United States for January 1973, 
and the highest 12-month average was 53 pCi/ 
liter (southeast Florida) representing 1.5 
percent of the value derived from the recom- 
mendations given in the Federal Radiation 
Council Report. Of particular interest are the 
consistently higher cesium-137 levels that have 
been observed in Florida (8) and Jamaica. 
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Milk Surveillance Programs, November 1972 


National Environmental Research Center— 
Las Vegas, Environmental Protection Agency 


The Milk Surveillance Network, operated by 
the National Environmental Research Center- 
Las Vegas (NERC-LV)? consists of 30 sam- 
pling locations (figure 1) situated in the offsite 
area surrounding the Nevada Test Site (NTS). 
This routine network is operated in support of 
the nuclear testing programs sponsored by the 
U.S. Atomic Energy Commission (AEC) and 


by the Space Nuclear Systems Office, National 
Aeronautical and Space Administration. 

In the event of a release of radioactivity from 
the NTS, special sampling within the affected 


This network is operated under a Memorandum of 
Understanding (No. AT (26-1)-539 with the Nevada 
Operations Office, AEC, Las Vegas, Nev. 
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Figure 1. 


NERC-LV Milk Surveillance Network 
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area is conducted to determine radionuclide 
concentrations and to take protective action, if 
required. Additional milk sampling networks 
are operated in support of AEC operations in 
areas other than the NTS when requested. A 
complete description of sampling and analytical 
procedures was included with the milk results 
reported in the December 1972 issue of Radia- 
tion Data and Reports. 


Table 1. 


Results 


The analytical results of all milk samples 
collected in November 1972 by NERC-LV sur- 
veillance programs are listed in table 1. With 
the exception of cesium-137 at levels near the 
minimum detectable activity (MDA) of 10 pCi/ 
liter, no gamma-emitting fission products were 
identified by gama spectrometry in any of the 
samples collected in November. Levels of trit- 


Milk surveillance results, November 1972 





Map Date 
number collected 
(1972) 


Location 


Sample 
type * 


Radionuclide concentrations > 
(pCi/liter) 





Sr Sr 





California: 


Bishop: 
Sierra Farms 
Hinkl 44 
Bill Nelson Dairy 
Independence: 
Smith Ranch 


Nevada: 


Alam 

Williams Dairy 
Austin 

Young’ 's Ranch 
Belmont: 

Pine Creek Ranch 
Caliente: 

Tennille Ranch 
Currant: 

 . Eagle Ranch 


“Martin Ranch 
Hiko: 
Schofield Dairy 


Indian Springs: 
Indian Springs Ranch 
Las V. 


os 
a 


egas: 
Anderson Dairy 
Arden Dairy 
LDS 


ia: 
Lida Livestock Company 
Rega Vi 
Vally Dairy 


~~ -§ S84 OS 


iq 

tutes Bros. Dairy 

Gales Dairy 
Nyala: 

Sharp’s Ranch 
Pahrump: 

Owens Ranch 
Panaca: 

Kenneth Lee Ranch 
Shoshone: 

nn ~ A Ranch 
Spri —_ 
Sei satent Ranch 
Utah: 
Garrison: 

Gonders Ranch 
Newcastle 


St. George: 
R. Cox Dairy 














pe Pee eH a Ny & © 
~~ =e — & WO HW HW WH 
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A A 
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<190 
NA 
210+190 
NA 

<190 
NA 

NA 

NA 

NA 
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A A 

ZZ 

> > 














* 11—pasteurized milk. 
12—Raw milk from Grade A ~ ppmtaaa 
18—raw milk from family cow(s). 
b aoe — error provided when available. 
A, not 
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ium and strontium-90 near the MDA’s for these 
radionuclides (~200 pCi/liter and =1 pCi/ 
liter, respectively) were also measured by 
radiochemistry analyses. Copies of these re- 


sults were distrbuted to EPiA Regonal Offices 


and appropriate State agencies prior to publi- 
cation. 





Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 


Period reported 


Networks presently in operation and reported 
routinely include those listed below. These 
networks provide data useful for developing 
estimates of nationwide dietary intake of radio- 
nuclides. Programs reported in Radiation Data 
and Reports are as follows: 


Issue 





California Diet Study 

Carbon-14 in Total Diet 
and Milk 

Institutional Total Diet 


Radiostrontium in Milk 
Strontium-90 in Tri-City 
Diets 


January—June 1971 
July—December 1971 
October-December 1971 and 
1971 Annual Summary 
January December 1971 


January December 1971 


December 1972 
May 1972 
June 1972 
November 1972 
December 1972 
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SECTION Il. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of 
primary importance, a measure of the public 
health importance of radioactivity levels in 
water can be obtained by comparison of the ob- 
served values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4) 
set the limits for approval of a drinking water 
supply containing radium-226 and strontium- 
90 at 3 pCi/liter and 10 pCi/liter, respectively. 


Water sampling program 
California 





Higher concentrations may be acceptable if the 
total intake of radioactivity from all sources 
remains within the guides recommended by 
FRC for control action. In the known absence * 
of strontium-90 and alpha-particle emitters, the 
limit is 1,000 pCi/liter gross beta radioactivity, 
except when additional analysis indicates that 
concentrations of radionuclides are not likely 
to cause exposures greater than the limits 
indicated by the Radiation Protection Guides. 
Surveillance data from a number of Federal 
and State programs are published periodically 
to show current and long-range trends. Water 
sampling activities reported in Radiation Data 
and Reports are listed below. 


* Absence is taken to mean a negligibly small fraction 
of the specific limits of 3 pCi/liter and 10 pCi/liter for 


unidentified alpha-particle emitters and strontium-90, 
respectively. 


Period reported Issue 





January—December 1970 

1968 

1969 

1969 

1971 

January—December 1971 

January—June 1970 

July 1970-June 1971 

July-December 1970 and 
January—June 1971 

1968-1970 


June 1972 
March 1972 
September 1972 
January 1972 
May 1972 
February 1973 
November 1971 
November 1972 


Colorado River Basin 

Community Water Supply Study 
Florida 

Interstate Carrier Drinking Water 
Kansas 

Michigan 

Minnesota 

New York 


May 1972 


North Carolina September 1972 


Radiostrontium in Tap Water, 
HASL 

Tritium Surveillance System 

Washington 

Water Surveillance Programs, 
NERC-LV 


July—December 1971 
July-September 1972 
July 1969-June 1970 


November 1972 
February 1973 
March 1972 


October 1972 April 1973 
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Water Surveillance Programs, November 1972 


National Environmental Research Center— 
Las Vegas, Environmental Protection Agency 


The Water Surveillance Network,’ operated 
by the National Environmental Research Cen- 
ter-Las Vegas (NERC-LV), consists of 90 
sampling locations (figures 1 and 2) situated in 
the offsite area surrounding the Nevada Test 
Site (NTS). This routine network is operated in 
support of the nuclear testing programs spon- 


sored by the U.S. Atomic Energy Commission 
(AEC) and by the Space Nuclear Systems 
Office, National Aeronautical and Space Ad- 
ministration. 


This network is operated under a Memorandum of 


Understanding (No. AT (26-1)-539) with the Nevada 
Operations Office, AEC, Las Vegas, Nev. 
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Figure 2. 


In the event of a release of radioactivity 
from the NTS, special sampling within the 
affected area is conducted to determine radio- 
nuclide concentrations and to take protective 
action, if required. Additional water sampling 
networks are operated in support of AEC oper- 
ations in areas other than the NTS when re- 
quested. A complete description of sampling 
and routine analytical procedures was included 


with the water results reported in the Decem- 
ber 1972 issue of Radiation Data and Reports. 
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Water Surveillance Network—Las Vegas Valley 


For the purpose of identifying the source of 
the gross radioactivity in all network samples, 
and comparing sample concentrations with 
both the AEC Concentration Guides and the 
PHS Drinking Water Standards, selected sam- 
ples from each sampling location are given spe- 
cial analyses at least once a year beginning with 
calendar year 1972. For surface water samples, 
the special analyses includes strontium-89, 


strontium-90, plutonium-238, plutonium-239, 
uranium, and radium-226. For drinking water 
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Table 1. 


NERC.-LV water surveillance results, November 1972 





Location 


Data 
collected 
1972 


Sample 
type * 


Radioactivity concentration > 


(pCi/liter) 





Gross alpha 


Gross beta 


Tritium 





California: 


Bishop: 
Fish and Game Office 
Owens River, 3 miles east 
Death Valley Junction: 
Lila’s C. 


Hinkley: 

Bill Nelson Dairy 
Little Lake: 

Little Lake Ranch 
Lone Pine: 

Diaz Lake 


Forest Service Ranger Station_-_ 


Olancha: 
Haiwee Reservoir 
Ridgecrest: 


Chevron Service Station 
Nevada: 


Adaven: 
Canfield Ranch 
Alamo: 
Sheri’s Bar 
Pahranagat Lake 
Williams Dairy 
Ash Meadows: 
Ash Meadows Lodge 
Ash Meadows Pon 
Austin: 
County Courthouse 
Beatty: 
Richfield Service Station 
Blue Diamond: 


Blue Jay Highway: 

Maintenance Station 
Cactus S rings: 

Mobil Service Station 
Caliente: 

Agricultural Extension Station 

Ser Valley Wash 
Clark Station: 

Five Mile Ranch 
Coyote Summit: 

Sand Spring Well 
Currant: 


Diablo Highway: 
Maintenance Station 


Diablo: 


y: 
Chevron Service Station 
Comins Lake 
Eureka: 
Chevron Service Station 
Glendale: 
Chevron Service Station 
Mudd 
Goldfield: 
Alkali Springs 
Chevron Service Station 
Hiko: 
Crystal Springs 
Schofield Dairy 
Indian Springs: 
Chevron Service Station 
Las Vegas: 
Cal-Nev Jet Fuels 
Craig Ranch Golf Course 
Cunningham Ranch 
Desert Game Range 
Desert Game Range Pond 
Francis Residence 
Lab II, NERC-LV 
Lake Mead Vegas Wash 


See footnotes at end of table. 
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Table 1. NERC-LV water surveillance results, November 1972—continued 





Radioactivity concentration > 
Data (pCi /liter) 


Sample 
collected 


type * 


1972 





Gross alpha Gross beta Tritium 





Nevada—continued 
Las Vegas: 


LDS Dairy Farm 
CE a aes 
LV Water District Well 28 
Municipal Golf Course 
Tule Springs 
— Springs Pond 
egas ates 
Lathrop Wells: 
Texaco Service Station 
Lida Junction: 
Cottontail Ranch 
Lida: 
Lida Livestock Company 
Pond at storage tank 
und: 
Gardner Grocery 
Manhattan: 
Countr. 
Seyler 
Mercury: 





-S- + — ANNAAA3 


~ 
o 


Moapa: 

Pedersen Valley View Ranch 
Mt. Charleston: 

Kyle Canyon Fire Station 
Nyala: 

Sharp’s Ranch 
Pahrump: 

Texaco Service Station 
Pioche: 

County Courthouse 
Round Mountain: 

Mobil Service Station 
Scotty’s Junction: 

Chevron Service Station 
Springdale: 

Peacock Ranch 

Pond 
Sunnyside: 

Adam McGill Reservoir 

Wildlife Mgt. Headquarters 
Tonopah: 

Jerry’s Chevron Station 

Tonopah Test Range CP-1 
Warm Springs: 

Fallini’s Pond 


aa nn -§ +-§ BO 


aT 


Utah: 


Cedar City: 
M.D. Baldwin Residence 
Garrison: 
Rowley Grocery 
Newcastle: 
Municipal Reservior 
Newcastle Dairy 
St. George: 
R. Cox Dairy 
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* 21—pond, lake, reservoir, stock tank, stock pond. 
22-stream, river, creek. 
23-—well. 


24—multiple supply-mixed water sample consisting of mixed or multiple sources of water, such as well or spring. 


27-spring 
b Two-sigma counting error provided when available. 
NA, not analyzed. 
samples, the analyses includes strontium-89, 


strontium-90, uranium, and radium-226. 
Results 


The routine analytical results of all water 
samples collected in November 1972 by the 
NERC-LV Water Surveillance Network are 
listed in table 1. No gamma-emitting fission 
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products were identified by gamma spectrom- 
etry in any of the samples collected in Novem- 
ber. The analytical results of samples selected 
for special analyses will be reported at a later 
date. 


Copies of these results are distributed to 
EPA Regional Offices and appropriate State 
agencies prior to publication. 





Tritium Surveillance System, October-December 1972 


Office of Radiation Programs 
Environmental Protection Agency 


The Tritium Surveillance System is an ex- 
pansion of previous tritium surveillance activi- 
ties initiated by the Public Health Service and 
transferred in 1970 to the Office of Radiation 
Programs, Environmental Protection Agency 
(EPA). The principal effort in the past related 
to tritium releases was the Tritium in Surface 
Water Network. This network was estab- 
lished in 1964 to measure and monitor tritium 
concentrations in major river systems in the 
United States and to provide surveillance at 
surface water stations downstream from 
selected nuclear facilities. The network con- 
sisted of selected stations from the existing 
water pollution surveillance sampling stations. 
The final data from this network for January— 
June 1970, have been published previously (1). 


Another sampling program of the Public 
Health Service was a tritium in precipitation 
program. This project was established in 1967 
at selected Radiation Alert Network (RAN) 
stations covering the United States, including 
Alaska and Hawaii. The RAN is now operated 
by the Office of Air Programs of the EPA. The 
data from this project for July-December 1969 
have been published previously (2). Due to the 
increased interest in tritium releases from nu- 
clear facilities and the potential long-term accu- 
mulation in the environment, a national system 
was established to incorporate these projects or 
networks into one overall system. 
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Present network 


The Tritium Surveillance System consists of 
69 quarterly drinking water samples at the 
RAN stations, precipitation samples collected 
daily and analyzed monthly from 8 of the RAN 
stations (figure 1), and quarterly samples at 
39 surface water stations (figure 2). The 
specific locations for the surface water sampling 
systems were determined by examining the 
water drainage areas to assure that a represen- 
tative sample from a large area or region was 
obtained, and if possible, incorporating several 
nuclear facility sites. All nuclear facilities that 
were operating, being constructed, or planned 
through 1975 were considered. Consideration 
was also given to the current surveillance pro- 
grams of the States that will be involved in the 
collection of the samples. The surface water 
samples are collected quarterly either down- 
stream from a nuclear facility or at a back- 
ground station. 

The tap water samples are collected by the 
RAN operators on a quarterly basis. The pre- 
cipitation samples are also collected by the RAN 
operators on a daily basis. 

All samples are sent to either the Eastern 
Environmental Radiation Laboratory or the 
National Environmental Research Center—Las 
Vegas for analysis. Analytical values which are 
not statistically significant at the 2-sigma con- 
fidence level have been reported as zero. 
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Figure 1. Drinking water and precipitation sampling locations for tritium surveillance system 
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Surface water sampling locations for tritium surveillance system 
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Results and discussion 


Table 1 presents the tritium concentrations 
in drinking water at the RAN stations for 
October-December 1972. The average tritium 
concentration was 0.2 nCi/liter. 

In previous articles on the Tritium Sur- 
veillance System, the reported dose equivalents 
from tritium in body water have been based on 
a relationship derived by Moghissi and Porter 
(3). Their relationship assumed a quality factor 
of 1.7 for tritium beta rays based on a 1966 
ICRP recommendation (4). Recently the NCRP 
has recommended a quality factor of 1 for trit- 
ium beta rays (5) and this recommendation has 
been adopted for this and subsequent reports. 
Following the notation adopted by the ICRU 
(6) substitution of a quality factor of 1 in 
Moghissi and Porter calculations yields: 


H (mrem/year) = 0.1C (nCi/liter) 


Where H is the dose equivalent rate and C 
represents the tritium concentration in body 
water. 

Assuming that the concentration of tritium 
in all water taken into the body is equal to that 
found in the drinking water and also that the 
specific activity of tritium in the body is essen- 
tially the same as that in the drinking water, 
then the radiation dose may be estimated. 

The highest individual concentration of trit- 
ium observed in the drinking water was 1.3 
nCi/liter during the fourth quarter. This cor- 
responds to a dose of 0.13 mrem/a, or less than 
0.08 percent of the Federal Radiation Council’s 
Radiation Protection Guide (170 mrem/a) for 
an average dose to a suitable sample of the 
exposed population. 

The tritium concentrations for the surface 
water samples are given in table 2. The high- 
est tritium concentration was 4.9 nCi/liter for 
the quarter. Assuming that the specific activity 
of tritium in the body is essentially the same 
as that in surface water, this concentration 
corresponds to a dose of .49 mrem/a, or 0.29 
percent of the Radiation Protection Guide. 

The monthly analyses for tritium in precipi- 
tation samples at the 8 RAN stations are shown 
in table 3. 


Table 1. Tritium concentration in tap water (RAN stations) 


October-December 1972 





Date Tritium 
collected concentration ® 
(1972) (nCi/liter +2¢)> 


Location 





Ala: Montgomery 0.0 

Alaska: Anchorage 
Attu Island 2 
Fairbanks NS 


i) 


Springfield 
Indianapolis 


o 


c=) 
ao wonaeo ff” WO 


Bismarck 
Cincinnati 


Ponca City 
Portland 
Harrisburg 


won tet teen t& 4 wl CNNONA NODE 


0 
0 
8 











Average 0.2 





* The minimum detection limit for all samples was 0.20 nCi/liter, All 
values equal to or less than 0.20 nCi/liter before rounding have been re- 
ported as zero. 

> The 2¢ error for all samples is 0.2 nCi/liter unless otherwise noted. 

NS, no sample. 
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Table 2. Tritium concentration in surface water, October-December 1972 





Location Water source 


Concen- 
ate tration © 
(1972) (nCi liter 

+2e) > 


Collection 
Facility 





Tennessee River 
Arkansas River 
Humboldt Bay 


Gree! South Platte River _ -- 
Best, dion Connecticut River 
Waterford_ .| Long Island Sound 
Crystal River - Gulf of Mexico 

.| Biscayne Bay. 
Snake River-__- 
Mississippi River 
Illinois River 
Mississippi River 
Susquehanna River 
Chesapeake Bay 
Deerfield River 


Mississippi River 
Missouri River 
Colorado River. 
Delaware River 





4 
Poughkeepsie 
Charlotte 

Columbia River 


Savannah River.........-.- 


| Lake Robinson 
Clinch River 


Two Creeks_- 
Vv Victory 


| Lake Michigan 
Mississippi River. . 


Browns Ferry ° 9/29 0.2 
Arkansas Nuclear 10/11 0 
Humboldt Bay NS 

San Onofre -. e 10/1 


Crystal River 

Turkey Point 

National Reactor Testing Station 
juad-Cities 
resden and Argonne 

(Several) 

Peach Bottom and Three Mile Island 

Calvert Cliffs 

Yankee 

Big Rock Point 

Enrico Fermi 


Fort Calhoun and Cooper 
Background 





| Indian Point 
Nine Mile Point and R. E. Ginna 
Background 
Wm. B 


| Oak Ridge 
| Los Alamos 


Hanford 

| Shippingport 
Point Beach and Kewaunee 
LaCrosse and Prairie Island 








yilbarwa She wDNOrweewONODHR SOONNOUNS 


° || 





* The minimum detection limit for all samples was 0.20 nCi/liter. All values equal to or less than 0.20 nCi/liter before rounding have been reported as zero. 


> The 2c error for all samples is 0.2 nCi/liter unless otherwise noted. 
¢ Sample collected early. 
NS, no sample. 


Table 3. Tritium concentration in precipitation from 
RAN stations, October-December 1972 





Tritium concentration ® 
. (nCi/liter +2¢) 
Location 





October November | December 





Ala: Montgomery 
Alaska: Anchorage 
Colo: Denver. --- 
Hawaii: Honolulu 
New Orleans- - -. 
Gastonia 
Austin 
Seattle- 





® The minimum detection limit for these samples was 0.20 nCi/liter. 
All values equal to or less than 0.20 nCi/liter before rounding have been 
reported as zero. The 2¢ error for all samples is 0.2 nCi/liter unless other- 
wise noted. 
NS, no sample. 


Other coverage in Radiation Data and Reports: 


Period Issue 
January- March 1972 August 1972 
April-June 1972 January 1973 
July-September 1972 February 1973 


May 1973 
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SECTION Il. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earliest 
indications of changes in environmental fission 
product radioactivity. To date, this surveillance 
has been confined chiefly to gross beta radio- 
analysis. Although such data are insufficient to 
assess total human radiation exposure from fall- 
out, they can be used to determine when to 
modify monitoring in other phases of the 
environment. 

Surveillance data from a number of pro- 


Network 
Fallout in the United States 
and other areas, HASL 
Mexican air monitoring program 
Plutonium in airborne 
particulates 


January—December 1970 
May-—August 1972 


July-September 1972 


grams are published monthly and summarized 
periodically to show current and long-range 
trends of atmospheric radioactivity in the West- 
ern Hemisphere. These include data from ac- 
tivities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, and the Pan American 
Health Organization. 

In addition to those programs presented in 
this issue, the following programs were pre- 
viously covered in Radiation Data and Reports. 


Period 


Issue 


December 1971 
January 1973 


March 1973 
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1. Radiation Alert Network 
January 1973 


Quality Assurance and Environmental 
Monitoring Laboratory, Environmental 
Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radia- 
tion Alert Network (RAN) which regularly 
gathers samples at 68 locations distributed 
throughout the country (figure 1). Most of 
the stations are operated by State health de- 
partment personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the 
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Figure 1. 


radon daughter products have decayed, and at 
29 hours after collection, when most of the 
thoron daughter products have decayed. They 
also perform field estimates on dried precipita- 
tion samples and report all results to appro- 
priate Environmental Protection Agency offi- 
cials by mail or telephone depending on levels 
found. A compilation of the daily field esti- 
mates is available upon request from the 
Quality Assurance and Environmental Moni- 
toring Laboratory, EPA, Research Triangle 
Park, N.C. 27711. A detailed description of the 
sampling and analytical procedures was pre- 
sented in the March 1968 issue of Radiological 
Health Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured 
by the field estimate technique, during January 
1973. 





Modison® 
lowe 
City s 


Indianapolis 7 
indions Cineinggti , 
~w 

@choriestor 
Richmond 


Springfield®@ 


one Franktor! ots oom 





neon 7% Ancon 


ONoshville Gaston? “J y 











Columbio e 





| [PANAMA 
s|CANAL ZONES 


| Guam J 
*/( PAgone 


atlonto® 





Giron gomery 

















Radiation Alert Network sampling stations 





Table 1. Gross beta radioactivity in surface air and precipitation, January 1973 





| 
| } Gross beta radioactivity Precipitation 
(5-hour field estimate) | 
(pCi/m!) Field estimation of deposition 
Station location Number | | Number 
of samples of samples 











; - Number 
Maximum | Minimum | AVerage * | f deposition 
(nCi/m?) 





Ala: Montgomery 

Alaska: Anchorage 
Attu Island 
Fairbanks 


eo - 


nm oooorres 














Washington 
Jacksonville 
Miami 
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nthly average is calculated by weighting the field estimates of individual air samples with length of sampling period 
tion is part of the tritium surveillance system. No gross beta measurements are done. 
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2. Canadian Air and Precipitation Monitoring 
Program,’ January 1973 


Radiation Protection Division, Department of 
National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout 
Study Program. Twenty-four collection sta- 
tions are located at airports (figure 2), where 
the sampling equipment is operated by per- 
sonnel from the Meteorological Services 
Branch of the Department of Transport. De- 
tailed discussions of the sampling procedures, 
methods of analysis, and interpretation of 
results of the radioactive fallout program 
are contained in reports of the Department of 
National Health and Welfare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the 
May 1969 issue of Radiological Health Data and 
Reports. 


* Prepared from information and data obtained from 
the Canadian Department of National Health and 


Welfare, Ottawa, Canada. 


Surface air and precipitation data for Janu- 
ary 1973 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in 
air and precipitation, January 1973 





Air surveillance 
gross beta 
radioactivity 
(pCi/m') 


Precipitation 
measurements 





Station 
Average| Total 
Mini- concen-| depo- 
tration | sition 
(pCi/ |(nCi/m» 
liter) 
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Sault Ste. Marie. -- 
Thunder Bay 
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Network summary. 























NS, no sample. 
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Figure 2. Canadian air and precipitation monitoring program 
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3. Pan American Air Sampling Program 
January 1973 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the aus- 
pices of the collaborative program developed by 
the Pan American Health Organization 
(PAHO) and the Environmental Protection 
Agency (EPA) to assist PAHO-member coun- 
tries in developing radiological health pro- 
grams. 

The air sampling station locations are shown 
in figure 3. Analytical techniques were de- 
scribed in the March 1968 issue of Radiological 
Health Data and Reports. The January 1973 
air monitoring results from the participating 
countries are given in table 3. 
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Figure 3. Pan American Air Sampling Program stations 
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Table 3. Summary of gross beta radioactivity in Pan 


American surface air, January 1973 





Gross beta radioactivity 
: Number (pCi/m?) 
Station location of 
samples 


| Maxi- | Mini- Aver- 





Argentina: 
Bolivia: 
Chile: 
Colombia 
Ecuador: 

Guayaquil 

Quito 
Guyana: Georgetown 
Jamaica: NN cites aie paerer eres 
Peru: Lima s 
Venezuela: 











Pan American summary 





_* The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m! are reported 
and used in averaging 0.00 pCi/m®*. 





4. California Air Sampling Program 
January 1973 


Bureau of Radiological Health, California State 
Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating 
agencies and organizations operates a sur- 
veillance system for determining radioactivity 
in airborne particulates. The air sampling loca- 
tions are shown in figure 4. 

All air samples are sent to the Sanitation and 
Radiation Laboratory of the State Department 
of Public Health where they are analyzed for 
their radioactive content. 

Airborne particles are collected by a con- 
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Figure 4. California air sampling program stations 


tinuous sampling of air filtered through a 47 
millimeter membrane filter, 0.8 micrometer pore 
size, using a Gast air pump of about 2-cubic 
feet per minute capacity, or 81.5 cubic meters 
per day. Air volumes are measured with a 
direct reading gas meter. Filters are replaced 
every 24 hours except on holidays and week- 
ends. The filters are analyzed for gross alpha 
and beta radioactivity 72 hours after the end 
of the collection period. The daily samples are 
then composited into a monthly sample for 
gamma spectroscopy and an analysis for stron- 
tium-89 and strontium-90. Table 4 presents the 
monthly gross beta radioactivity in air for 
January 1973. The monthly sample results are 
presented quarterly. 


May 1973 


Table 4. Gross beta radioactivity in California air 
January 1973 
Gross beta radioactivity 
Number (pCi/m*) 
Station location of 
samples 


| 
Maximum | Minimum Average 





Los Angeles 
Redding 
Sacramento 


San Diego 
Santa Rosa 




















Summary 





NA, no analysis. 
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Figure 1. NERC-LV Air Surveillance Network stations in Nevada 
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Air Surveillance Network, January 1973 


National Environmental Research Center— 
Las Vegas,' Environmental Protection Agency 


The Air Surveillance Network (ASN), oper- 
ated by the National Environmental Research 
Center-Las Vegas (NERC-LV), consists of 49 
active and 73 standby sampling stations located 
in 21 western States (figures 1 and 2). The 
network is operated in support of nuclear test- 
ing sponsored by the Atomic Energy Commis- 
sion (AEC) at the Nevada Test Site (NTS) 
and by the AEC at any other designated testing 
sites.” 

Previously, the network consisted of 104 ac- 
tive and 18 standby stations. The reduction in 


*Formerly the Western Environmental 
Laboratory. 

*The ASN is operated under a Memorandum of 
Understanding (No. AT(26—-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 


Research 


the number of active stations was implemented 
this year to economize operations due to the 
less frequent radioactive releases at the NTS 
and yet provide adequate coverage in case of 
a release. 

The stations are operated by State health 
department personnel and by private individu- 
als on a contract basis. All active stations are 
operated continuously with filters being ex- 
changed over periods generally ranging from 
24 to 72 hours. All samples are mailed to the 
NERC-LV unless special retrieval is arranged 
at selected locations in response to known re- 
leases of radioactivity from the NTS. A com- 
plete description of sampling and analytical 
procedures was presented in the February 
1972 issue of Radiation Data and Reports. 
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NERC-LV Air Surveillance Network stations outside Nevada 





Table 1. 


Summary of gross beta radioactivity concentrations in air, January 1973 





Location 


Concentration 
(pCi/m!) 





Maximum Minimum | Average * 





P 
Death Valley Junction 
Furnace Creek 
Lone Pine 


Ridgecrest 
Shoshone 


ka 
Fallini’s Springs Ranch 
Geyser Maintenance Station___ 
Goldfield 


Scotty’s Junction 


Stone Cabin Ranch__-_._.._-- pinindemaleant 


Sunnyside.........._.- 


Garrison 
Milford 


A 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAANAA ANAS 
us feu pet pee pet pet pet pet ph pct php pak pt tt pp ff ph fp pp tp a 


0. 


AAAAAAA, AAA 


AANAAN, AAAAAALKA PE i ee ‘Pee Ts, 
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* Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for averag- 
ing. A monthly average less than the minimum reportable value of 0.1 pCi/m! is reported as <0.1. 


Results 


Table 1 presents the monthly average gross 
beta concentrations in air for each of the net- 
work stations. The highest gross beta concen- 
tration within the network was 0.2 pCi/m* at 
Baker, Calif. and Nyala, Nev. The minimum 
reporting concentration for gross beta is 0.1 
pCi/m*. For averaging purposes, individual 
concentrations which are below the minimum 
detectable concentration (0.06 pCi/m*) are as- 
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sumed to be equal to the minimum detectable 
concentration. Averages less than the minimum 
reporting level (0.1 pCi/m*) are reported as 
<0.1 pCi/m*. No radionuclides were identified 
by gamma spectrometry on any filters or char- 
coal cartridges during January. 

Complete copies of this summary and listings 
of the daily gross beta and gamma spectrometry 
results are distributed to EPA regional offices 
and appropriate State agencies. Additional 
copies of the daily results may be obtained from 
the NERC-LV upon written request. 
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Surface Air Sampling Program—80th Meridian Network’ 
January-December 1970 


Health and Safety Laboratory 
Atomic Energy Commission 


The Health and Safety Laboratory (HASL), 
began its Surface Air Sampling Program in 
January 1968, as a continuation of the 80th 
Meridian Program conducted by the U.S. Naval 
Research Laboratory. The objective of this pro- 
gram is to study the spatial and temporal dis- 
tribution of nuclear weapons debris and lead in 
the surface air. 

The basic network consists of a line of sites 
approximately along the 80th meridian extend- 
ing from about 81° N. to 90° S. latitudes 
(figure 1). Since 1963, a number of sites have 
been added to investigate the possible effects 
of longitude, elevation, and proximity to coast- 
lines; and from late 1965 through March 1969, 
samplers were placed on four Atlantic Ocean 
weather ships to extend the surface air study 
over the marine environment. 


Sampling and analytical procedures 


Approximately 1,400 cubic meters of ambient 
air per day are drawn through an 8-inch diam- 
eter microsorban filter for the land stations. 
For the ocean stations, about 2,200 cubic meters 
of air per day were filtered by an 8- by 10-inch 
microsorban filter. Each filter is changed on 
the 1st, 8th, 15th, and 22nd of the month or 
more frequently if the filter becomes clogged 
with debris suspended in the air. 

The filters are returned to HASL at the end 
of each month and under normal conditions, 
composited into monthly samples for analysis. 
Until late 1969, the composited sample was first 
gamma counted and then sent to a contractor 
laboratory for radiochemical analysis. In the 
current program, each sample is split into equal 
aliquots, one for gamma counting and spec- 
trometry and the other for radiochemistry and 


1 Summarized from “Fallout Program Quarterly Sum- 
mary Report,” HASL-268 (January 1, 1973) available 
from the National Technical Information Service, 5285 
Port Royal Road, Springfield, Va. 22151. 


May 1973 


stable lead analysis. Hence, half of each sample 
is now being kept and stored for possible future 
work. 

Daily pump pressure drop and temperature 
readings are also submitted to HASL along 
with the samples for the purpose of computing 
the volume of sampled air. 


Gamma analysis 


The gamma activity of half of the monthly 
composites are obtained with a 8- by 4-inch 
sodium iodide (Tl) crystal as soon as possible 
after receipt of the samples. The integrated 
response between 100 keV and 3.0 MeV is cor- 
rected by the average detection efficiency (35 
percent) of the gamma photons present in 
fallout; and the total gamma activities are 
reported in units of photons per minute per 
1,000 standard cubic meters. 

Gamma spectra of the monthly composites 
are obtained using a lithium-drifted german- 
ium diode (GeLi) system. Concentrations of 
the gamma emitting nuclides, beryllium-7, 
zirconium-95, cesium-137, and cerium-144 are 
determined by computer resolution of the spec- 
tra. Beginning in June 1970, all results from 
these nuclides, reported in the tables were 
obtained using this system. 


Radiochemical analyses 


The other halves of the monthly composites 
are sent to a contractor laboratory for radio- 
chemical analyses. 

There were no major weapon test series from 
the end of 1962 until May 1966. Consequently, 
only the longer-lived artificially produced radio- 
nuclides were present in the filters collected 
during this period, and emphasis was given to 
the determination of manganese-54, iron-55, 
strontium-90, cadmium-109, cesium-137, ce- 
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HASL 80th Meridian Network sampling stations 
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Table 1. Station location 





Latitude Elevation 


(meters) 





Greenland: 81° 40’N 


New York City 
Sterling -- 
Miami-_-.- 
Bimini -_- 
Mauna Loa 














* The Chilean Antarctic station has moved at least three times within 
an area of about 2° latitude and longitude. For simplicity, the individual 
station names were dropped and all data grouped under “Antarctica.” 


rium-144, plutonium-238, and plutonium-239. 
In samples collected after French or Chinese 
atmospheric weapons tests, additional short- 
lived nuclides were analyzed, such as strontium- 
89, zirconium-95, and cerium-141. 

The longer-lived fission products and plu- 
tonium-239 concentrations should describe the 
general distribution in surface air in all 
previous nuclear weapon debris which was 


transferred from the lower stratosphere to the 
troposphere during the collection period of this 
report. Other tracer nuclides can be associated 
with debris from a single detonation or series 
of detonations. Manganese-54 and iron-55 were 
produced in large quantities in the 1961 and 
1962 test series. Cadmium-109 was generated 
by the U.S. high altitude test over Johnston 
Island on July 9, 1962. While plutonium-238 is 
present in low concentrations in nuclear weap- 
ons debris, about 17,000 curies of plutonium- 
238 was disseminated at high altitude in the 
stratosphere on April 21, 1964 during the 
reentry burnup of a SNAP-9A power source. 

As the levels of any of the radionuclides drop 
to below practical detection limits they are 
eliminated from the radiochemical program; 
thus cadmium-109 was not analyzed after the 
end of 1967. 

In response to the growing concern over air 
pollution and in particular to the known hazard 
linked to stable lead, analysis for this element 
was added to the program. 

Most of the analyses of surface air samples 
were carried out from July 1969 to the present 
by the Trapelo Division, Richmond, Calif.’ 


*Trapelo Division West is now LFE-Environmental 
Analysis Laboratories. 


Strontium-89 concentrations in air, 1970* 





Concentration 
(f{Ci/m*) 
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*Errors are less than 20 percent except: 
bError between 20-100 percent; 
¢Error greater than 100 percent. 

—, no data reported. 
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Table 3. Strontium-90 concentrations in air, 1970* 





Concentration 
(fCi/m*) 





June July | Aug | Sept | Oct | 





Greenland: 


Ontario: 
N.Y: New York City 
Sterling 


Puerto Montt 
Punta Arenas 
Antarctica 
South Pole 









































*Errors are less than 20 percent except: 
bError between 20-100 percent; 
*Error greater than 100 percent. 

—, no data reported. 


Table 4. Zirconium-95 concentrations in air, 1970* 





Concentration 
(f{Ci/m*) 





June July | Aug | Sept | Oct | 
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*Errors are less than 20 percent except: 
>Error between 20-100 percent; 
*Error greater than 100 percent. 

—, no data reported. 


Results 


The radioactivity concentrations in surface 
air during January—December 1970 are pre- 
sented in tables 2 through 8. The sites are listed 
according to latitude beginning with the most 
northern site at Nord, Greenland (table 1). 
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The concentrations are reported at the mid- 
point of the collection month for the plutonium 
isotopes and the fission products. 

One standard deviation of the counting error 
for these data is always less than +20 percent 
unless otherwise indicated. 
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Table 5. Cesium-137 concentrations in air, 1970* 





Concentration 
({Ci/m*) 
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*Errors are less than 20 percent except: 
bError between 20-100 percent; 
¢Error greater than 100 percent. 

—, no data reported. 


Table 6. Cerium-144 concentrations in air, 1970* 





Concentration 
(fCi/m*) 
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Punta Arenas 
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*Errors are less than 20 percent except: 
>bError between 20-100 percent; 
¢Error greater than 100 percent. 

—, no data reported. 
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Table 7. Plutonium-238 concentrations in air, 1970* 





Concentration 
(aCi/m!) 








Greenland: 


coe 


Or COA NO 


Ontario: 
N.Y: 


New York City 
Sterling 


correo 


Ecuador: 

Peru 

Bolivia: Chacaltaya 

Chile: Antofagasta 
Isle de Pasqua 
Santiago 
Puerto Montt 
Punta Arenas 








Antarctica 
South Pole station................ eae 


*Errors are less than 20 percent except: 
bError between 20-100 percent; 

¢Error greater than 100 percent: 

—, no data reported. 
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Plutonium-239 concentrations in air, 1970° 





Concentration 
(aCi/m*) 





° 
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Greenland: 


Ontario: Moosonee-_ 
N.Y: New York City 
Sterling 


Ecuador Guayaquil 

Peru: Lima 

Bolivia: Chacaltaya 

Chile: Antofagasta 
Isle de Pasqua--_-_-__-_-__- ara 
Santiago a See 
Puerto Montt 
Punta Arenas_- 

Antarctica_-_____- 

South Pole station 


WASH: CONSMORNO 


























NonNwes 
Dome 

















*Errors are less than 20 percent except: 
>Error between 20-100 percent; 
¢Error greater than 100 percent. 

—, no data reported. 
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Period Issue 
January—December 1969 February 1972 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other 
media not reported in the previous sections. 
Included here are such data as those obtained 


from human bone sampling, Alaskan surveil- 
lance, and environmental monitoring around 
nuclear facilities. 





Offsite Surveillance Around the Nevada Test Site, January-June 1970° 


National Environmental Research Center- 
Las Vegas,” and 
Nevada Operations Office, AEC 


Under a Memorandum of Understanding 
with the U.S. Atomic Energy Commission, the 
National Environmental Research Center-Las 
Vegas (NERC-LV), conducted its continuing 
program of radiological surveillance for the 
Nevada Test Site (NTS) and other areas desig- 
nated by the AEC from January through June 
1970. During this period, 24 announced under- 
ground nuclear tests were conducted at the 
NTS. Offsite radiological surveillance was also 





provided for the post-event ventilation of the 
entry tunnel for the “Mint Leaf Event” at the 
NTS and for “Humid Water,” a nonnuclear 
event conducted near Hattiesburg, Miss. 


‘This article is a summary of report No. SWRHL- 


108r, “Off-Site Surveillance Activities of the South- 
western Radiological Health Laboratory from January 
through June 1970.” 

* Formerly Southwestern Radiological Health Labora- 
tory, U.S. Department of Health, Education, and Wel- 
he a Health Service, Bureau of Radiological 

ealth. 
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Figure 1. 
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Air sampling and gamma-rate recorder network stations outside Nevada 
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Figure 2. 


Operational procedures 


Before each event, mobile ground monitors 
were positioned downwind. If a release oc- 
curred, they conducted a monitoring program 
directed from a control point located on the 
NTS. In addition to the routine sampling and 
monitoring provided within about a 300-mile 
radius of the NTS, surveillance was extended 
as necessary to provide adequate coverage. 
Measurements were made periodically until 
activity levels returned to background. 

Each monitor was equipped with two Eber- 
line E-500B survey meters, a Baird-Atomi¢ 
NE-148A Scintillator and a Victoreen Radec- 
tor, Model No. AGB-50B-SR. Eberline RM-11 
gamma-rate recorders at fixed locations (figure 
1) documented cloud passage. An Air Force 
U-3A aircraft was used for aerial cloud track- 
ing and two NERC-LV Turbo-Beech aircraft 
provided additional long-range tracking and 
sampling. 

The NERC-LV Air Surveillance Network 
(ASN) consisted of 102 stations operating in 
every State west of the Mississippi River except 
Montana and North Dakota (figures 1 and 2). 
The air sampler used in the ASN was a Gel- 
man “Tempest” which consisted of a Gast 
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Air sampling and gamma-ra‘e network stations in Nevada 


Model 1550 vacuum pump driven by an electric 
motor. For filter media, a 4-inch-diameter Gel- 
man type E glass-fiber filter was used at each 
sampling station; and at 20 stations close to the 
NTS, an MSA charcoal cartridge was also used 
behind each filter. By telephone request, char- 
coal cartridges were added to other selected 
stations as requested. 

The routine milk sampling program from 
both commercial and private producers con- 
tinued. During the 6-month period, 209 sam- 
ples were collected from about 45 sources which 
were sampled on a monthly basis. 

Vegetation samples were collected after 
known releases of radioactivity to help de- 
lineate the fallout pattern. Samples of cow 
feed were collected at most locations where 
special milk samples were taken. During this 
period, 566 samples of potable and nonpotable 
water were collected from about 98 locations. 


During the latter part of this period, the use 
of film badges was discontinued and only 
thermoluminescent dosimeters (TLD) were 
used for both personnel and fixed station dosim- 
etry. Sixty-two residents in the offsite area 
wore TLD’s and three TLD’s were placed at 
each of the 102 permanent stations. 
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A NERC-LV medical officer was available to 
investigate reports of injuries alleged to be 
a result of the test series and to maintain 
liaison with local physicians. No injuries were 
reported. Veterinarian services were also pro- 
vided to conduct wildlife and domestic live- 
stock investigations. Community information 
centers were established in towns around the 
NTS for one event involving a device in the 
megaton range, to disseminate information 
on the event schedule and possible hazards. A 
number of offsite residents participated in the 
sampling program. All routine air sampling 
stations except those in Las Vegas were oper- 
ated by local residents. 


Analytical procedures 


Samples were returned to the NERC-LV for 
radiological analysis. Air sample particulate 
filters were counted for beta radioactivity in a 
Beckman Widebeta, low-background propor- 
tional counter system. Selected particulate fil- 
ters, all charcoal cartridges, and water and milk 
samples were analyzed for gamma-emitting 
radionuclides using a 4- by 4-inch NalI(Tl) 
crystal coupled to a TMC Model 404C gamma 
pulse height analyzer. The lower limit of de- 
tection for gamma emitters in air, milk, and 
water samples was 10 pCi/m’, 20 pCi/liter, and 
20 pCi/liter, respectively, at the time of count. 
Gamma spectra were evaluated using a matrix 


Table 1. 


technique which allowed for the simultaneous 
determination of eight nuclides. 


Results 


Radioactive material was released offsite 
following one underground nuclear test the 
“Snubber Event,” on April 21, 1970. 

The highest level of radioactivity attributed 
to the “Snubber Event” was about 0.6 mR/h 
above background measured at Coyote Summit, 
an unpopulated location. The net gamma ex- 
posure from the integration of readings with 
time at this location was 0.15 mR. No exposure 
levels above normal background were detected 
by TLD’s. Special samples of vegetation, soil, 
snow, drinking water, cow feed and milk were 
collected after this event, including 40 milk 
samples from eight standby milk stations in 
Utah and 34 from seven standby milk stations 
in Arizona. Event-related radioactivity was 
found only on snow samples collected at two 
locations and on air samples obtained at nine 
locations. A snow sample collected at Sunny- 
side on the day following the event contained 
500 pCi/liter of iodine-133, and 690 pCi/liter 
of iodine-135. The analytical results for air 
samples with activity above background levels 
are shown in table 1. 


Five highest iodine-133 and iodine-135 results and associated 


gross beta results from air sample media extrapolated to end of 
collection period (combined particulate and charcoal filters) 
Snubber Event, April 21, 1970 





Location azimuth-distance on 
from CP-1 


Date 


Average concentrations during collection 
period and integrated concentrations 





off 
(1970) 


Gross beta Iodine-133 Iodine-135 





pci pCi-s | pCi 


uCi-s | pCi 


uC i-s 


m! m* m* m? m? m' 





Coyote Summit, Nev.,* 25°, 
49 miles 


Coyote Summit, Nev., Koyne’s 
ills, 23°, 52 miles 


Currant Maintenance Station, 
Nev., 16° 135 miles 


Hancock Summit, Nev.,* 48°, 
49 miles 


Nyala, Nev., 11°, 91 miles 











0.13 . 300 


<.06 . 86 


-05 ° ° ND 


<.06 . 4.5 
<.02 ; ‘ ND 




















*® Temporary stations. 
ND, Sanienstelie. 
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A controlled release of radioactivity was con- 
ducted on the day following the “Mint Leaf 
Event” of May 5. The entry tunnel was venti- 
lated on May 6, 1970, to enable workers to re- 
enter the area. A portable air sampler operating 
at the Valley Road-Highway 25 junction (near 
Koyne’s Mill) indicated a concentration of 700 
pCi/m* of xenon-135, assuming 100-percent col- 
lection efficiency for xenon on a charcoal cart- 
ridge. Although it is known that the collection 
efficiency of activated charcoal for xenon is less 
than 100 percent, uncertainties regarding the 
efficiency of this specific sampler under the con- 
ditions it was operating preclude providing a 
more exact concentration value. This was the 
only indication of activity measured offsite. 


Conclusions 


Environmental radiation surveillance during 
this period indicated that no individual in the 
offsite area received an exposure resulting from 
nuclear testing activities in Nevada which ex- 
ceeded the guides established by the AEC and/ 
or the Federal Radiation Council. No measur- 
able whole body exposures were observed and 
environmental sampling data indicated that the 
maximum hypothetical radiation dose to an 
infant thyroid (2 grams) was less than 1 mrem 
as a result of inhalation, with no contribution 
from ingestion. 





Environmental Levels of Radioactivity at Atomic Energy Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual re- 
ports on the environmental levels of radio- 
activity in the vicinity of major Commission 
installations. The reports include data from 
routine monitoring programs where operations 
are of such a nature that plant environmental 
surveys are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.””* 

A summary of the environmental radio activ- 
ity data follow for Argonne National Labora- 
tory. 


*Title 10, Code to Federal Regulations, Part 20, 
“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 
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1. Argonne National Laboratory’ 
January-December 1971 


University of Chicago 
Lemont, Ill. 


Argonne National Laboratory (Illinois site) 
is located on a 3,700-acre site in DuPage 
County, 27 miles southwest of downtown Chi- 
cago. It lies south of Interstate Highway 55 
and west of Illinois Highway 83. The terrain 
is rolling, partially-wooded, former prairie and 
farmland. The grounds contain a number of 
ponds and small streams, the principal one 
being Sawmill Creek, which runs through the 
site in a southerly direction and enters the 
Des Plaines River about 1.3 miles southeast 
of the center of the site. The land is drained 
primarily by Sawmill Creek, although the ex- 
treme southern portion drains directly into the 
Des Plaines River. This river flows southwest 
until it joins the Kankakee River about 30 
miles southwest of the laboratory to form the 
Illinois River. 

Argonne is a multidisciplinary research and 
development laboratory with two principal ob- 
jectives: it carries out a broad program of 
basic research activities, and it serves as an 
important center for the design and develop- 
ment of nuclear reactors. Most of the basic 
research is concerned with the application of 
radiation as a tool in the physical and life 
sciences. The reactor effort is now devoted 
largely to development of the liquid-metal- 
cooled fast-breeder power reactor. Almost all 
of the work at the laboratory is of an unclassi- 
fied nature and deals with peacetime applica- 
tions of nuclear energy. 

The principal nuclear facilities at the labora- 
tory are a 5 MW heavy-water cooled and 
moderated general-purpose research reactor 
(CP-5) fueled with fully-enriched uranium; a 
200 kW light-water cooled and moderated bio- 
logical research reactor (JANUS) fueled with 
fully-enriched uranium; a 12.5 GeV proton ac- 
celerator, the Zero Gradient Synchrotron 
(ZGS) ; two critical assemblies, or zero power 


*Summarized from “Environmental Monitoring at 
Major U.S. Atomic Energy Commission Contractor 
Sites—Calendar Year 1971.” 


May 1973 


reactors (ZPR-6 and -9), that are fueled at 
various times with plutonium, uranium, or a 
combination of the two; a 60-inch cyclotron; 
several Van de Graaff accelerators; a fuel 
fabrication facility designed for plutonium 
usage; and several laboratories designed for 
work with irradiated fuel elements and with 
multicuries quantities of the heavy element 
alpha emitters. 


The radioactivity of the environment was de- 
termined by measuring the concentrations of 
radioactive nuclides in naturally-occurring 
materials and by measuring the external pene- 
trating radiation dose. Sample collections and 
measurements were made both on and off the 
site for comparison purposes. Since radio- 
activity is usually spread by air and water, the 
sample collection program has concentrated on 
these media. In addition, soil, plants, milk, pre- 
cipitation, animals, and material from the beds 
of lakes and streams were also collected and 
analyzed. The results included in this report are 
those that are pertinent to the evaluation of 
Argonne’s contribution to the environmental 
radioactivity and to the differentiation of Ar- 
gonne activity from fallout and other sources. 


When a nuclide was not detected, the result 
is given as less than (<) the minimum amount 
detectable (detection limit) by the analytical 
method used. Averages including individual 
results that were less than the detection limit 
were calculated by one of the following two 
methods. If the bulk of the individual results 
was less than the detection limit, the average 
was calculated with the assumption that such 
results were equal to the detection limit, and 
the resulting average value is expressed as 
less than the computed average. If only a small 
fraction of the individual results were less 
than the detection limit, the average was cal- 
culated with the assumption that such results 
were actually one-half of the detection limit, 
and the average is given as a positive value. 
The averages that are obtained by using these 
two methods under the conditions indicated 
are believed to give an adequate picture of the 
true average activity at locations where the 
activity not only varied greatly, but at times 
was not detectable. 

Average values are usually accompanied by 
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a plus-or-minus (+) limit value. This value is 
the 95-percent confidence limit calculated from 
the standard deviation of the average and is a 
measure of the range in the activities encount- 
ered at that location. It does not represent the 
conventional error in the average of repeated 
measurements on the same or identical samples. 
Since many of the variations that occur in 
environmental radioactivity are not random 
but occur for specific reasons (e.g., nuclear test- 
ing), samples collected from the same location 
at different times are not replicates. The more 
random the variation in activity at a particular 
location, the closer the confidence limits will 


represent the actual distribution of values at 
that location. The averages and confidence 
limits should be interpreted with this in mind. 
When a + figure accompanies an individual 
result in this report, it represents the statisti- 
cal counting error at the 95-percent confidence 
level. 

Where environmental quality standards have 
been established, the measured concentration 
or radiation dose is compared with the standard 
as a means of assessing its hazard. Unless 
otherwise specified, the standards used in this 
report are those given in AEC Manual Chapter 
0524. 
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Figure 1. 


Onsite sampling locations at Argonne National Laboratory 
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Radioactivity in air 


The radioactivity of particulate matter in air 
was determined by drawing air through filter 
paper at a known rate and measuring the radio- 
activity of the particles collected by the paper. 
Samples were collected continuously, except for 
occasional equipment failures, at nine locations 
on the Argonne site and at six locations off the 
site. The sampling locations are shown in 
figures 1 and 2. At one location on the site, the 
filter paper was changed daily, at all other loca- 
tions, the filter papers were changed at weekly 
intervals. The daily samples record short-term 
changes in radioactivity, while the weekly 
samples are used to compare onsite and offsite 
activities. Higher activities on the site are 
indicative of radioactivity released by Argonne 
if the differences are greater than the error in 
sampling and counting. This error is between 
5 and 20 percent for most results, but ap- 
proaches 100 percent at the detection limit. 

The total alpha and beta radioactivities in 
the weekly samples are given in table 1; the 
average concentrations of a number of gamma- 
ray emitters, as determined by gamma-ray 
spectrometry performed on composite weekly 


Table 1. 
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Figure 2. Locations of Argonne National Laboratory 
(including some offsite sampling locations) 


samples, are given in table 2. The alpha and 
beta radioactivities were measured in low- 
background gas-flow proportional counters, and 
the counting efficiencies used to convert count- 
ing rates to disintegration rates were those 
measured for radon decay products on filter 
paper. The gamma-ray measurements were 


Alpha and beta radioactivity in air-filter samples,* Argonne National Laboratory 


January-December 1971 





Period Location 


Alpha radioactivity 
(fCi/m!) 


Beta radioactivity 
(pCi/m*) 





Average Average 





Onsite _ _ - 
Offsite. _ 
Onsite _ __ 
Offsite _ _ 
Onsite _ - - 
| Offsite _ __ 
| Onsite__-_ 
| Offsite ___| 
Onsite _ _ _| 
Offsite _ - 
Onsite _ __ 
Offsite _ __ 
Onsite. __ 
Offsite _ _ _ 
Onsite _ - - 
| Offsite. _- 
Onsite - - _| 
Offsite _ _ _| 
Onsite _ - - 
Offsite _ __| 
Onsite _ _ 
Offsite _ -_| 
| Onsite - 
Offsite _ _ _| 
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« These results were obtained by measuring the samples 4 days after they were collected in order to avoid counting 
the natural radioactivity due to radon and thoron decay products. 
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Table 2. Gamma-ray radioactivity in air-filter samples, Argonne National Laboratory, January-December 1971 





Radionuclide Location 


Concentration * 
(f{Ci/m!) 





May | June | July | Aug | Sept | Oct | Nov | Dec 





Antimony-125 
Barium-lanthanum-140 
Beryllium-7 
Cerium-141 
Cerium-144 
Cesium-137 

Cobalt-60 

Iodine-131 
Manganese—54 
Ruthenium-103 
Ruthenium-rhodium-106 


Zirconium-niobium-95 
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00 OO tt Ot et et 




















81| 85 
300 | 290 
290 | 260 














*For averaging purposes individual sample results that were less than the minimum detectable concentration were assumed to be one half of the minimum 


detectable concentration. 


made with a spectrometer that used a shielded 
35 cm* lithium-drifted germanium diode as the 
detector. The detector was calibrated for each 
nuclide given in table 2. 

The activities were either very similar on 
and off the site, or, for two nuclides, slightly 
higher on the site. This indicates that most of 
the airborne particulate activity originated 
from widespread sources, such as fallout from 
nuclear test detonations or naturally-occurring 
materials, and not from localized sources, such 
as the laboratory. Small amounts of barium- 
lanthanum-140 and cobalt-60 (up to a maximum 
of 0.002 percent and 0.07 percent, respectively, 
of the AEC standards for uncontrolled areas) 
were detected in some of the samples collection 
during March, April, May, and July at one 
location on the laboratory site (10H in figure 
1), and were the result of Argonne operations 
in that area. These two nuclides were not de- 
tected off the site at those times; their detection 
limits are less than 0.0001 percent of the AEC 
standards. 

The alpha radioactivities were normal and in 
the range found previously. As in the past, most 
of the beta and gamma radioactivity was due 
to fission and neutron activation products from 
nuclear test detonations, although about one- 
third of the gamma activity and a smaller 
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fraction of the beta radioactivity was due to 
beryllium-7, which is produced in the strato- 
sphere by cosmic-ray interactions. The total 
beta radioactivity and most gamma-ray emit- 
ters, including the naturally-occurring beryl- 
lium-7, increased steadily from January to 
May, then generally decreased during the re- 
mainder of the year. This variation can be 
attributed to the usual “spring maximum” in 
the stratospheric fallout rate. The fact that 
the concentrations of the longer-lived fission 
products varied in approximately the same 
manner as beryllium-7 (except that they de- 
creased at a greater rate during the latter part 
of the year through radioactive decay, since, 
unlike beryllium-7, they are not produced con- 
tinuously) is evidence that the bulk of the 
fission products was also derived from the 
stratosphere. 

The presence of very low amounts of the 
short-lived fission products, iodine-131 and 
barium-140 [this nuclide was detected qualita- 
tively, but the concentration (less than 1 fCi/ 
m*) was too low to quantitate] early in January 
and the sharp increase in 40-day ruthenium- 
103 and 65-day zirconium-95 in the spring, 
imply a nuclear test detonation late in 1970 
in which some of the fission products were in- 
jected into the atmosphere at high altitudes. 
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The detection of short-lived fission products, 
iodine-131 and barium-140, at all sampling loca- 
tions again during the last quarter of the year 
indicates the presence of fallout from tests that 
occurred within a few weeks of their detection. 
These variations in the concentrations of the 
fission products can be correlated with an- 
nounced nuclear tests. The average beta radio- 
activity for the year, 0.3 pCi/m*, was about 15 
percent higher than in 1970, and this differ- 
ence is accounted for principally by the in- 
creased concentrations of intermediate half-life 
fission products, notably zirconium-niobium-95 
and cerium-144, during the second quarter of 
1971. 

Precipitation collected on the site contained 
the same fission products found in the air 
samples. Composite monthly precipitation sam- 
ples collected through May were also analyzed 
for iron-55 by radiochemical separation and 
liquid scintillation counting. Concentrations, ex- 
pressed in terms of ground deposition, ranged 
from <2.3 to 15 pCi/m’, about 20 times less 
than 1970. Iron-55 was produced principally in 
nuclear tests conducted in September and 
October 1961, and the above concentrations 
have been corrected for decay to October 15, 
1961, for comparison purposes. Since iron-55 
decays by electron capture and does not emit 
any gamma-rays, this nuclide does not con- 
tribute to the beta and gamma radioactivities 
given in tables 1 and 2. 

Air was sampled continuously for radio- 
iodine with activated charcoal in the 200 and 
300 areas because of the possibility of iodine 


releases in these areas. Very small amounts of 
iodine-131 were detected early in January and 
were probably produced in nuclear tests con- 
ducted late in 1970, along with the other short- 
lived fission products found in the air-filter 
samples. No iodine activity was detected at any 
other time during the year at either location. 

Air sampling for argon-41, a beta emitter 
with a 1.8 hour half-life that is produced in 
an operating reactor by neutron irradiation of 
the stable argon in air, was conducted near the 
CP-5 reactor (building 330). Samples were 
collected once a day from 2 to 5 times during 
each week of reactor operation. Each sampling 
consisted of two “grab” samples, one taken 50 
yards east of the reactor and one downwind 
from the reactor at a point favorable for de- 
tection of argon-41. No samples were collected 
during August, December, and the second half 
of July when the reactor was not operating. 
The results are given in table 3. Because of the 
timing and location of the sampling collection, 
the actual average concentration in the vicinity 
of the reactor was less than the values in the 
table. The average and maximum concentra- 
tions of 86 and 1,200 nCi/m* are, respectively, 
about 2.2 and 29 times the AEC standard for 
uncontrolled areas and 0.044 and 0.6 times the 
standard for controlled areas (2 »Ci/m'). In 
this case, comparison with the AEC standard 
for controlled areas is more appropriate since 
the sampling is conducted on the site. At the 
site security fence, the closest uncontrolled 
approach to the laboratory, the concentrations 
were less than the detection limit (20 nCi/m‘). 


Table 3. Argon-41 concentrations near CP-5 reactor, January—December 1971 





Number 
of 


samples 





January 
February 


November 
OS EE eae 


Concentration * 
(nCi/m?) 


Percent of 
AEC standard 





| Maximum 





Average Maximum Average 


| 
| 
| 

















Annual summary 





* Minimum detectable concentration—20 nCi/m!. 
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Table 4. Tritium concentrations in air, Argonne National Laboratory, January-December 1971 





300 Area 


East area Offsite 
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*AEC standard for uncontrolled areas. 


Tritiated water vapor was monitored in air 
on and off the site because substantial amounts 
are in use at the laboratory. Tritium is pro- 
duced continuously in an operating reactor by 
several methods. In CP-5 the largest source is 
by neutron irradiation of the heavy water used 
for cooling and neutron moderating. Air was 
sampled for tritiated water vapor at a perma- 
nent station 50 yards east of the CP-5 reactor 
and simultaneously 200 yards downwind of the 
reactor. The water vapor was removed from 
the air by absorption on silica gel, and the 
tritium was measured by counting the water in 
a liquid scintillation counter. Collection was 
continuous for the first 6 months of the year 
and from Monday to Friday during the second 
half. The results, given in table 4 were all posi- 
tive, although the concentrations were well 
below the AEC standards. As in the case of 
argon-41 near the reactor, application of the 
standards for controlled areas is appropriate. 
Since this standard, 5 y»Ci/m® is 25 times 
larger than that for uncontrolled areas, the 
percent of standard given in table 4 is reduced 
by this factor for this comparison. 

As will be seen, normal or background 
tritium concentrations in air during 1971 
ranged from about 0.2 to 15 pCi/m®* and aver- 
aged about 5 pCi/m*. Near CP-5 the average 
was 380 pCi/m’, and the difference was due 
to tritium that left the reactor building. The 
average concentration near the reactor was 
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about 35 percent higher than in 1970, princi- 
pally as the result of a small leak in the CP-5 
heat exchanger which allowed some of the 
heavy water to enter the secondary cooling 
water system and thus escape to the atmos- 
phere. This leak has since been corrected. 

Since tritium is produced in nuclear tests and 
continuously in the upper atmosphere by cosmic- 
ray interactions with air, tritiated water vapor 
is present in small concentrations at all loca- 
tions. To determine the distance from CP-5 
that tritium, originating in the reactor, could 
be detected and distinguished from background 
tritium, measurements were also made at vari- 
ous distances from the site. Table 5 shows the 
results of simultaneous collections at CP-5 and 
in four directions from the reactor. The triti- 
ated water concentration in air is variable, and 
depends in part on the humidity. During the 
period of these sample collections, concentra- 
tions up to 10-15 pCi/m* were normal. The 
results in table 5 show good correlation with 
wind direction and indicate that dilution to 
background levels occurs within 650 yards of 
the reactors in directions other than that from 
which the wind is blowing. The site security 
fence is reached at this distance from the re- 
actor in the southwest corner of the laboratory. 
At this location, the average and maximum 
concentrations of the four samples in table 5 
were equivalent to 0.02 and 0.09 percent of the 
AEC standards, respectively. 
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Table 5. Tritium concentrations in onsite air samples 
Argonne National Laboratory, 1971 





Coneentration (pCi/m') 
Location 











825 
650 yards north 23 
650 yards west 13 
650 yards south ‘ 146 
650 yards east 7.8 
Wind direction * 45°-120° 


56 
270°-3 00° 
(NE-SE) 


(NE-SE) (W-NW) 














® Direction from which wind was blowing. 


Samples were also collected from 1 to 4 times 
per month at an onsite location in the East 
Area 2,000 yards northeast of the reactor and 
offsite at a location approximately 6 miles 
northwest of the laboratory. A comparison of 
the results (table 4) indicate no significant 


differences between the average concentrations 
at these two locations. The offsite concentra- 
tions may be considered normal for this area; 
the average and maximum concentrations (5.4 


and 15 pCi/m‘, respectively) are very similar 
to those found in 1970 (5.6 and 138 pCi/m‘). 
While the East Area samples did not usually 
show the effect of CP-5, occasionally, when the 
wind was from the southwest and the tritium 
concentration near the reactor was sufficiently 
high, the concentration reached twice the 
normal background level. For example, on May 
4, when the concentration near CP-5 was 270 
pCi/m’, the East Area sample contained 22 
pCi/m* and the wind was from the southwest 
(i.e., from the direction of CP-5), while the 
offsite sample concentration was 7.2 pCi/m*. 
This difference can be attributed to CP-5, and 
during 1970 this correlation between prevail- 
ing wind direction and the concentrations at 
CP-5 and the East Area occurred a number of 
times. On this basis, concentrations in the range 
of 15 to 30 pCi/m* (0.008 to 0.015 percent of 
the standards) can be attributed to CP-5 at a 
distance of 2,000 yards from the reactor in the 
direction of the wind. This distance is past the 
site security fence to the west and south of the 


laboratory, but is within the boundary of the 
ANL site. 
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Radioactivity in surface water 


Argonne wastewater is discharged into Saw- 
mill Creek, a small stream that runs through 
the laboratory grounds, drains surface water 
from much of the site, and flows into the Des 
Plaines River about 500 yards downstream 
from the wastewater outfall. Sawmill Creek 
was sampled upstream from the Argonne site 
and downstream from the wastewater outfall 
to determine if radioactivity was added to the 
stream in Argonne wastewater or from surface 
drainage. The sampling locations are shown in 
figure 2. Below the wastewater outfall, the creek 
was sampled continuously, and the individual 
samples collected five times weekly. Since it was 
impractical to analyze all the samples for all 
the nuclides and elements desired, equal por- 
tions of the samples collected each week were 
combined and analyzed. The results obtained 
in this way represent the average concentra- 
tions in the weekly samples. Above the site, 
samples were collected bimonthly, and selected 
samples were analyzed for the same radio- 
nuclides as the below outfall samples. 

The total (nonvolatile) alpha and beta activi- 
ties were determined by counting the residue 
remaining after evaporation of the water, and 
applying counting efficiency corrections deter- 
mined for uranium-233 (for alpha activity) 
and thallium-204 (for beta activity), respec- 
tively, to obtain disintegration rates. Tritium 
was determined by liquid scintillation counting 
of a separate sample, and this activity does not 
appear in the total beta activity. Uranium was 
determined fluorophotometrically, and the re- 
sults calculated in terms of activity assuming 
the isotopic composition of natural uranium. 
Analyses for other radionuclides were per- 
formed by specific radiochemical separations 
followed by appropriate counting. One liter 
aliquots were used for all analyses except 
tritium and plutonium (during the second half 
of the year). Tritium was analyzed by counting 
10 ml in a gel system. Beginning in July, plu- 
tonium analyses were performed on 10-liter 
samples by chemical separation followed by 
alpha spectrometry. Plutonium-236 was used 
to determine the yield. 

Annual summaries of the results obtained for 
Sawmill Creek are given in table 6. Comparison 
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Table 6. Radioactivity in Sawmill Creek water, Argonne National Laboratory, January-December 1971 





Type of activity 


Location 


Concentration 
(pCi/liter) 


Percent of AEC standard 





Minimum 


Average 


Maximum 


Minimum 


Average 





Ipha 
(nonvolatile) 
Beta 
(nonvolatile) 
Plutonium * 


Upstream - - - - 
Downstream -.- 


Downstream -- 
Upstream 


(alpha) 
Downstream - - 


Upstream 
Downstream -- 


Downstream. . 
Upstream 
Downstream. - 


Barium-140 


Cesium-137 
Downstream - - 
Upstream 

Downstream. - 


Iodine-131 








Strontium-89 





Strontium-90 


Technetium-99 
Downstream. -| 45 





*Two sets of data are given for plutonium because of the introduction in July of a new analytical procedure which improved the sensitivity by a factor 
of 25. The first set of values for each location covers the first half of the year. 


of the results, and 95-percent confidence limits 
of the averages, for the two sampling locations 
show that the only nuclides whose presence in 
the creek water can be attributed to Argonne 
operations were tritium, plutonium-239, tech- 
netium-99, and cesium-137. Approximately 90 
percent of the individual samples contained 
tritium attributable to Argonne, while the 
other nuclides were found in less than 10 per- 
cent of the samples. The concentrations of all 
four nuclides were quite low compared to the 
AEC standards. The principal radionuclide 
added to the creek by Argonne wastewater, 
in terms of both concentration and percent of 
the AEC standards, was tritium. The average 
Argonne contribution of this nuclide to the 
creek amounted to only 0.4 percent of the 
standards and the highest concentration in any 
single sample was equivalent to 7.3 percent of 
the standards. The principal source of the 
tritium in Argonne wastewater was the heavy 
water from the CP-5 reactor that entered the 
water treatment system because of the heat- 
exchanger leak discussed in the section on air 
activity. This was an unusual situation that has 
since been corrected. The tritium in the creek 
above the site was produced principally in 
nuclear tests. 


324 


<.05 
-0038 + .0008 
360 +65 
11,300 +3 ,300 
1.44.4 
1.64.2 
<.05 














The total alpha and beta radioactivities were 
higher, on the average, above the site, indicat- 
ing that at times Argonne wastewater con- 
tained less nonvolatile activity than creek 
water. The high activities above the site are 
probably due to the water added to the creek 
by a large (one million gallons per day) 
municipal sewage treatment plant. The large 
amount of dissolved solids added in the sewage 
water is accompanied by a small amount of 
radioactive nuclides, and tends to increase the 
concentration in natural creek water. The alpha 
radioactivities were about one-third lower than 
in 1970 because the 1971 samples were acidified 
and filtered prior to analysis to remove sus- 
pended solids. These solids, particularly soil, 
contain considerably more natural activity than 
the water with which they are associated. This 
difference is not noticeable in the total beta 
radioactivity because the water contains appre- 
ciable soluble beta activity from natural potas- 
sium-40 and from fallout. 

In addition to the natural beta radioactivity 
and that added by wastewater below the outfall, 
beta radioactivity from nuclear detonations 
was detected at both sampling locations. The 
normal nonvolatile beta activity is approxi- 
mately 5 to 8 pCi/liter above the site and 3 to 
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8 pCi/liter below the site, depending on the 
amount of dilution by wastewater. It is esti- 
mated that fallout activity added about 10 to 
15 pCi/liter to the nonvolatile beta radioactiv- 
ity at both locations (fallout is added to the 
water below the outfall directly from the air as 
well as by above-site water) and the Argonne 
contribution below the outfall averaged 1 pCi/ 
liter. The Argonne contribution remained the 
same as 1970 levels, while the fallout contribu- 
tion increased by 30 percent. 

The same nuclides added to the creek in 
Argonne wastewater are also produced in nu- 
clear detonations and are constituents of fallout 
(although some are not present in amounts 
above the detection limits). The total concen- 
tration, regardless of source, must be used in 
assessing the health hazard of a radionuclide 
not naturally present, and the percent of the 
AEC standards for all nuclides listed in table 
6 were very low. 

Since Sawmill Creek empties into the Des 
Plaines River, which in turns flows into the 
Illinois River, the radioactivity in the latter two 
streams is important in assessing the contribu- 
tion of Argonne wastewater to the environ- 
mental radioactivity. The Des Plaines River 
was usually sampled twice a month below 
and bimonthly above the mouth of Sawmill 
Creek to determine if the radioactivity in the 
creek had any effect on the activity in the river. 


Annual summaries of the radioactivity concen- 
trations at these two locations are given in 
table 7. Additional samples were collected from 
the river below Sawmill Creek and analyzed 
for tritium during August, when secondary 
CP-5 cooling water into which some of the 
primary cooling water had leaked, was proc- 
essed. Except for tritium, the concentrations 
were in their normal ranges. The natural non- 
volatile beta radioactivity in the river is about 
5 pCi/liter, and the excess, about 8 pCi/liter 
was due to fallout. The alpha radioactivity 
averaged about one-third less than in 1970 for 
the same reason given in the discussion on 
Sawmill Creek water ; namely, the samples were 
filtered to remove suspended solids. 

The effect of Sawmill Creek water on the 
tritium concentration at location B is apparent 
from the table. The average concentration was 
about twice its normal value, but the percent of 
AEC standard (0.03 percent) was small. For 
comparison purposes, the tritium concentra- 
tion at location B in 1970 averaged about one- 
third less, 620 pCi/liter. Tritium was the only 
nuclide found in the Des Plaines River that 
could be attributed to Argonne wastewater or 
to Sawmill Creek. Any other activity in Saw- 
mill Creek was diluted to undetectable levels in 
the river. A comparison of the tritium con- 
centrations in Sawmill Creek and the Des 
Plaines River taken at appropriate times dur- 


Table 7. Radioactivity in Des Plaines River water, Argonne National Laboratory, January-December 1971 


Number 
Location of 
samples | 


Type of activity 


| Upstream.__----| 5 
Downstream --- -| 21 


wo 
— 


Downstream 
.| Upstream ------- 
Downstream 
Upstream 
Downstream --- _| 
| Upstream -------| 
| Downstream --- - 
Upstream aon 
| Downstream ----_ 
.| Upstream - 
Downstream 
.| Upstream - = 
Downstream -- - - 
.| Upstream ‘ 
Downstream -- _ - 
Upstream 
| Downstream -- - - | 


| Upstream. | 5 


Plutonium. -.- 
(alpha) 
Tritium -_-- 


Uranium - - 

(al sha) 
Thorium ----_--- 

(alpha) 
Barium-140_. 
Cesium—137 -- 
Strontium-89---__-_--- “ 


Strontium-90 


AWN WwnMDAuwaowanr- wow 





| Maximum | 





Concentration Percent of AEC standard 


(pCi /liter) 


Minimum Average Maximu Minimum Average 


AAA 
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ing August showed that when the concentra- 
tion in Sawmill Creek water was about 70 nCi/ 
liter, the average and maximum concentrations 
in the Des Plaines River, after subtracting the 
normal concentration, were about 2 and 12 nCi/ 
liter, respectively. This indicates an unex- 
pectedly low dilution factor, about 25, and may 
be due to incomplete mixing, a below-average 
water level in the river during August, and 
the recent substantial increase in the volume 
of Sawmill Creek water due to the municipal 
sewage treatment plant. Previous studies gave 
a dilution factor of about 10°. The activities in 
samples of Illinois River water (table 8) were 
similar to those found in other bodies of water 
in the area and to the activities found previ- 
ously at these same locations, and no radio- 
activity originating at Argonne could be de- 
tected. 


Table 8. Average radioactivity in Illinois River water 


Argonne National Laboratory, 1971 





| Concentration 
(pCi/liter) 

Alpha | Ura- Beta 

radio- | nium radio- 

activity | 





Location 


activity 











* Collected October 7, 1971. 


Plutonium in soil and grass 


Plutonium deposition in soil and grass was 
measured on and off the site to study the 
plutonium fallout level in the area from nuclear 
testing and to determine if any plutonium is 
present in the environment that might be due 
to Argonne operations. 

Samples were ignited at 600° C. to remove 
organic matter and prepared for plutonium 
analysis by treatment with hot hydrochloric, 
hydrofluoric, and nitric acids. This treatment 
has been found to solubilize plutonium in soil 
that has been ignited at 1,000° C. The plu- 
tonium was separated from nitric acid solution 
on an anion-exchange column, electrodeposited, 


326 


and its composition determined by alpha spec- 
trometry. Alpha spectrometry cannot distin- 
guish between plutonium-239 and plutonium- 
240, although in the following discussion and in 
the tables, only plutonium-239 is mentioned. It 
should be understood that the alpha activity 
due to the less abundant plutonium-240 isotope 
is also included. The chemical recovery was 
determined by adding a known amount of 
plutonium-236 tracer to the sample before 
analysis. Soil samples were collected from a 
known area and depth; the grass samples were 
obtained by collecting all the grass from a 
known area. 

The results are given in tables 9 and 10. 
The limits given for the individual results are 
the statistical counting errors at the 95-percent 
confidence level, while the limits of the aver- 
ages are the 95-percent confidence levels of 
the standard deviation of the average. The 
analyses of the July and August samples were 
performed on 20 to 50 gram aliquots of the 
samples. Although this sample size is sufficient 
to obtain good accuracy for the plutonium-239 
content, the plutonium-238 concentrations were 
so low that the statistical counting errors were 
of the order of 100 percent, although positive 
results were obtained in all cases. The problem 
was aggravated by the presence of a small 
amount of plutonium-238 in the plutonium-236 
tracer. One hundred-gram portions of the 
November samples were analyzed, and with this 
sample size the plutonium-238 counting error 
was reduced to about 30 percent. 

In comparing results from different locations, 
it is essential to know the sampling depth. Two 
sampling depths were used for the collections, 
0 to 5 cm and 0 to 30 cm. Two samples were 
subdivided to measure concentration as a func- 
tion of depth. These results, as well as the aver- 
ages in table 9 for the two sampling depths, 
show that one-half to two-thirds of the plu- 
tonium down to 30 cm is in the first 5 to 10 cm. 

Comparison of the onsite and offsite samples 
collected from 0 to 5 cm show that the same 
range and average concentrations exist in all 
areas for both plutonium isotopes, and it may 
be concluded that the plutonium in all of these 
samples resulted from fallout of debris from 
nuclear detonations. Among the onsite samples 
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Table 9. Plutonium concentrations in onsite soil, Argonne National Laboratory, 1971 





Plutonium-239 Plutonium-238 
Date collected Location * msPy /29Pyb 
(1971) 





(fCi/g) (nCi/m*) ({Ci/g) (nCi/m?) 
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®The locations are given in terms of the grid coordinates in figure 1. 
bAs calculated from concentrations in nCi/m? 
¢For average purposes, these results form a single sample. 


Table 10. Plutonium concentrations in offsite soil, Argonne National vsoeniesent ets 1971 





Date | Plutonium-239 | Plutonium-238 
collected Location * 
(1971) | 


m6Py /29Py 





(f{Ci/g) (nCi/m*) | (fCi/g) (nCi/m*) 





German Church & Wolf Roads, 


Willow Springs P . 0.250. ~ . : 0.025 +0.021 
McCormick Woods, Brookfield 8 047 
“Os 





Magician Lake Park, Mich 
Starved Rock State Park 
McKinley Woods State Park 
| Delavan, Wisc 

Pioneer Park, Naperville 


elidel 
SCHBwHwOw 




















*Sampling depth is 0—5 cm. 
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Table 11. Plutonium content of soil, 1969-1971 





Reporting 


Sample 
laboratory 


location 


Concentration 
(nCi/m?) 











New York AEC Health &@ 
(12-0, figure 1) 


New York City 
(5 samples) 
(4 samples) 
New York City 
New York City 





Lawrence Radiation 


| (7 samples) 


West, Midwest U.S___--_- 




















collected to a depth of 30 cm, one sample, con- 
taining 4.1 nCi/m? of plutonium-239, is outside 
the range expected from fallout. The plutonium 
concentrations in the remainder of the 0-30 cm 
group are normal for this area. This group of 
samples was collected near buildings in which 
plutonium has been used, so the possibility of 
plutonium in their vicinity exists. The area in 
which the above-normal sample was collected 
is being analyzed in detail to determine if 
plutonium contamination does, in fact, exist 
since the single value obtained thus far is not 
sufficiently high to allow an unequivocal con- 
clusion. 

Except for the one sample mentioned above, 
the deposition concentrations found on and near 
the site are similar to those reported by other 
laboratories, and attributed by them to fallout. 
These are summarized in table 11. The plu- 
tonium-239 content of grass (table 12) was 


Table 12. Plutonium-239 concentrations in grass 
Argonne National Laboratory, 1971 


Concentration 
collected 


(1971) 


Location 
(fCi/g dry | 
weight) 





| 


|German Church & Wolf 
| Roads, Willow Sprin | 
ened Woods State Park 





5.52438.4 2.1 +1.3 





similar on and off the site, and in terms 
of deposition, about one to two thousand times 
less than in soil from the same location. 


Radioactivity in milk 


Raw milk was collected monthly from a 
local dairy farm and analyzed for several fis- 
sion products. Barium-140, strontium-89, and 
iodine-131 were not present in concentrations 
greater than the minimum detectable amounts 
of 20 pCi/liter for iodine-131 and 2 pCi/liter 
for the other two nuclides. The cesium-137 and 
strontium-90 concentrations are given in table 
13. These two nuclides are long-lived fission 
products from past nuclear tests and their 
presence in milk is not related to Argonne 
operations. The average strontium-90 content 
decreased by 20 percent from last year, while 
the cesium-137 concentrations were nearly un- 
changed. 

The concentrations given in table 13 may be 
compared to the AEC standards for drinking 
water. These values are 300 pCi/liter for 
strontium-90 and 20 nCi/liter for cesium-137 
if the daily intake of water is 2.2 liters. The 
consumption of 1 liter of milk per day would 
then result in an average intake of 0.85 percent 
of the strontium-90 and 0.03 percent of the 
cesium-137 AEC standards. Using the stand- 
ards specified by the Federal Radiation Council, 
1 liter of milk is equivalent to 0.85 and 2.8 
percent of the daily intake guides for cesium- 
137 and strontium-90, respectively. 
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Table 13. Cesium-137 and strontium-99 concentrations 
in milk, Argonne National Laboratory, 1971 


Table 14. Environmental penetrating radiation, Argonne 
National Laboratory, 1971 





Concentration 
(pCi /liter) 


Date collected 
(1971) 


Location * Period of Days Dose 


measurement (mrem /a) 





Cesium-137 Strontium-90 





January 6 
February 3 








aA) CS PADAS SE AIAID 
Q | VAKKDODODoOrua 








*® <10 = 5 for averaging purposes. 


Penetrating radiation 

Measurements of gamma-ray dose were made 
beginning October 12 at several locations at 
or near the site security fence to determine the 
dose that might be due to Argonne operations 
at the nearest uncontrolled approach to the 
laboratory. The dose was measured with 
thermoluminescent dosimeters (dysprosium- 
activated calcium fluoride crystals and dys- 
prosium-activated calcium sulfate powder dis- 
persed in Teflon) calibrated against an NBS 
standard radium-226 source. The results are 
given in table 14 together with offsite measure- 
ments made at the same time. The onsite loca- 
tions are shown in figure 3 together with the 
dose. 

The averages and their confidence limits 
show that there was no statistically significant 
difference between the average dose off the site 
and at the site fence. However, to determine 
if any fraction of the site-fence dose is assign- 
able to Argonne, the results must be examined 
in more detail. Except for the dosimeter at the 
Route 83 location, which was located on the 
second floor porch of an apartment building, 
and thus was partially shielded from both 
cosmic and terrestial radiation, the offsite 
dosimeters, which were mounted on trees or 
posts away from buildings, received doses 
between 93 and 119 mrem/year. The site-fence 
readings ranged from 74 to 131 mrem/year. 
The lowest onsite doses were obtained at the 
western edge of the site (800 Area), where 
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Near site security fence: 
12P 10/12—11/8 


11/12—12/13 
11/12— 1/3 
11/12— 
11/12— 
11/12— 





Average 


Offsite: 





10/12—11/8 
11/5 —12/14 


11/12— 1/8 








104412 














* Locations shown in figure 1. 


the ground contains considerable gravel. Since 
the gravel contains less radium and thorium 
than clay soil, the terrestial portion of the dose 
in this area should be lower, and this probably 
accounts for the lower average readings. Ex- 
cept for the dose of 125 mrem/year in Argonne 
Park, the highest readings were obtained from 
the dosimeters located on the south fence line 
(126 mrem/year at 8F and 131 mrem/year at 
8H). The Argonne Park reading appears 
anomalous since lower and more normal read- 
ings were obtained closer to ANL facilities. 
Neglecting the Argonne Park value pending 
additional measurements in that area, a rea- 
sonable range for the normal dose on the ANL 
fence and in the ANL environs is between 95 
and 120 mrem/year, if one considers the offsite 
values as normal. Thus, the dose at the south 
fence that might be attributed to Argonne 
operations is perhaps 5 to 30 mrem/year. This 
conclusion must be considered tentative since 
values of 125 to 130 mrem/year may be natural 
in some locations. Certainly the dose at the 
fence line is not greater than the estimate. A 
better assessment of the dose due to ANL can 
be made when measurements are available for 
a longer period of time, perhaps 1 year, and 
at additional locations. 





The annual whole body dose in uncontrolled 
areas permitted by AEC Manual Chapter 0524 
is 500 mrem above natural background, and the 
dose at any fence line due to laboratory opera- 
tions is well within this limit. The 500 mrem 
dose limit may be reduced in the future, prob- 
ably to some value between 5 and 25 mrem/ 
year, which is of the same order as the maxi- 


mum dose estimate given above. When and if 
the change occurs, a better value for the dose 
due to ANL operations should be available. 
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Figure 3. External radiation measurements, Argonne Laboratory 
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Reported Nuclear Detonations, April 1973 


(Includes seismic signals presumably from foreign nuclear detonations) 


Seismic signals, presumably from a Soviet 
underground nuclear explosion were recorded 
by the United States on April 19, 1973. The 
signals originated at approximately 11:30 p.m. 
EST, at the Semipalatinsk nuclear test area and 
were equivalent to those of an underground 
nuclear explosion in the yield range of 20-200 
kilotons. 

Announcement was made by the U.S. Atomic 


Energy Commission of two underground U.S. 
nuclear tests during April 1973. One was con- 
ducted April 25, 1973 and the other, April 26, 
1973. Both tests were conducted underground 
by the Atomic Energy Commission at its Ne- 
vada Test Site and were of the low-intermediate 
yield range of 20 to 200 kilotons TNT equiv- 
alent. 





Not all of the nuclear detonations in the United States are announced | 
immediately, therefore, the information in this section may not be com- | 
plete. A complete list of announced U.S. nuclear detonations may be ob- | 

| tained upon request from the Division of Public Information, U.S. Atomic 


| Energy Commission, Washington, D.C. 20545. 
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SYNOPSES 


Synopses of reports, incorporating a list of key words, are furnished 
below in reference card format for the convenience of readers who may 
wish to clip them for their files. 


TRITIUM BURDENS IN TWO ARCTIC VILLAGES. J. A. Eckert and 
R. B. Evans. Radiation Data and Reports, Vol. 14, May 1973, pp. 273-275. 


During a routine visit to measure cesium-137 burdens in residents of 
two Alaskan villages, drinking water and urine samples were collected 
and subsequently analyzed for tritium by the National Environmental 
Research Center-Las Vegas. The mean concentrations at Noatak, Alaska, 
were 1,200 pCi/liter and 1,500 pCi/liter for tritium in drinking water and 
urine, respectively. At Kiana, the mean tritium concentration in drinking 
water was <400 pCi/liter, and the mean tritium concentration in urine 
was 1,000 pCi/liter. 


KEYWORDS: Alaska, body burden, tritium. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 
is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


consideration nor have appeared in any other publica- 
tion. 


The mission of Radiation Data and Reports is stated 
on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports. EPA. Office of Radiation 
Programs, Waterside Mall, E615, Washington, D.C. 
20460. 

Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has developed a “Guide” regarding 
manuscript preparation which is available upon re- 
quest. However, for most instances, past issues of 
Radiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 

Titles, authors: Titles should be concise and informa- 
tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 


at the time of writing, present affiliation if different, 
and present address. 





Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 





Methods: For analytical, statistical, and theoretical 


methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 


Illustrations: Glossy photographic prints or original 


illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8%% by 6'4 inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 
cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the supper left of elements 
in long series of formulas, e.g., '“Cs; however, elements 
are spelled out in text and tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; e.g., strontium-90. 


References: References should be typed on a sepa- 
rate sheet of paper. 





Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps. 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 

Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 
of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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